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1. INTRODUCTION

T h i s  v o l u m e  c o n t a i n s  b a c k g r o u n d  I n f o r m a t i o n  a n d  s u p p l e m e n t s  V o l u m e  

I o f  t h e  r e p o r t .  S e c t i o n  2 c o n t a i n s  w o r k s h o p  s u m m a r i e s  p r e p a r e d  by t h e  

N B S  a u t h o r  a n d  b y  w o r k s h o p  o r g a n i z e r s ;  S e c t i o n  3  c o n t a i n s  r e s p o n s e s  b y  

t h e  N B S  a u t h o r  t o  c o r r e s p o n d e n c e  a s s o c i a t e d  w i t h  t h e  i n d u s t r y  w o r k s h o p s ;  

S e c t i o n s  4  t h r o u g h  8  c o n t a i n  d e p o s i t i o n s  m a d e  i n  t h e  f i v e  w o r k s h o p s ;  

S e c t i o n  9  c o n t a i n s  s o u r c e  d o c u m e n t s  f o r  t h e  p r e s e n t  v e r s i o n  o f  S u b p a r t  

P ;  a n d  S e c t i o n  1 0  c o n t a i n s  m i s c e l l a n e o u s  i n p u t  a n d  i n f o r m a t i o n  c o n t r i 

b u t e d  b y  w o r k s h o p  p a r t i c i p a n t s  a n d  o t h e r s .



WORKSHOP SUMMARIES AND PROCEEDINGS

T h e  f o l l o w i n g  w o r k s h o p s  w e r e  h e l d :

M i l w a u k e e ,  W I  

A t l a n t a ,  GA  

D a l l a s ,  T X  

S a n  F r a n c i s c o ,  CA  

B o s t o n ,  MA

J u n e  9 ,  1 9 8 1  

J u n e  1 6 ,  1 9 8 1  

J u n e  3 0 ,  1 9 8 1  

J u l y  9 ,  1 9 8 1  

J u l y  1 4 ,  1 9 8 1

T h i s  s e c t i o n  c o n t a i n s  a  m e m o r a n d u m  b y  t h e  N B S  a u t h o r  o n  e a c h  

o f  t h e  w o r k s h o p s  w h i c h  s u i r m a r i z e s  t h e  c o n w e n t s .  D e p o s i t i o n s  

m a d e  I n  t h e  w o r k s h o p s  a r e  a t t a c h e d  t o  t h e s e  m e m o r a n d a .  A d 

d i t i o n a l l y ,  t h e r e  a r e  r e p o r t s  b y  t h e  l o c a l  s p o n s o r s  o n  t h e  

M i l w a u k e e ,  W I ,  a n d  D a l l a s ,  T X ,  w o r k s h o p s .

T h e  w o r k s h o p  r e p o r t s  c o n t a i n  i n f o r m a t i o n  o n  t h e  w o r k s h o p s  a s  

w e l l  a s  a n a l y s e s  o f  s o m e  o f  t h e  c o m m e n t s  a n d  d e p o s i t i o n s .
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U N IT E D  S TA TE S  D E P A R T M E N T  OP C O M M E R C E  
N a tio n a l S u ra a u  o l S ta n d a rd s  
Weefcingten. O C. 80334

June 2 3 , 1981

M r. EdvaiM  Hayden 
M r. A r th u r  Schmuhl 
M r. James Lapp ing  
M r. John Ramage 
M r. ? a u l B ou lay  
M r. R onald  S ta n e v lc h  
P r o f .  Jack  M ic k le  
M r. John P a n n u llo

G entlem an:

A tta c h e d  is  a copy o f  my d r a f t  memorandum on th e  M ilw au kee  W orkshop. 
P le a a e  send a e  y o u r comments b e fo re  J u ly  3 .  1 s h a l l  r e v is e  th e  memo
a f t e r  I  r e c e iv e  y o u r comments. In  p a r t i c u l a r ,  I  w ant to  make s u re  
t h a t  I  have no in a c c u ra c ie s  and t h a t  I  d id n ' t  f a l l  to  a d d ress  
Im p o rta n t is s u e s  v h ic h  w ere  r a is e d .

S in c e r e ly ,

F e l i x  7 .  Y o k e l ,  L ead er  
C e o te c h n ic a l E n g in e e r in g  Croup  
S tr u c tu r e s  and M a t e r ia ls  D iv is io n  
C e n te r f o r  B u i ld in g  T e c h n o lo g y , NEL

A ttach m en t

c c : M r . John Chambless
M r . V i l l i a m  D r ia le i 11  
M r. P a u l Henson 
M r. C l i f f o r d  S im o n s  
M r. B i l l  Zo ln o
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U N IT E D  S TA T E S  D E P A R T M E N T  OF C O M M E R C E  
N a tio n a l B u r ta u  o f S ta n d a rd «
Washington, O C. 30334
B ld g . 2 2 6 , lo o a  B -1 6 2  
Pitone (3 0 1 )  9 2 1 -2 6 4 8

D R A P  T

June 2 3 , 1981

MEMORANDUM FOR R ecords o f  th e  NTOSH E x c a v a tio n  P r o je c t  

P ro a : F e l i x  T .  T o k e l

S u b je c t :  Workshop i n  M ilw a u k e e , W is c o n s in , June 9 ,  1981

T h is  memorandum i s  t o  re c o rd  my o v e r a l l  im p re s s io n  and my r e a c t io n  to  im p o rta n t  
q u e s t io n s  t h a t  w ere r a is e d  in  th e  W orkshop. A Workshop R e p o r t , c o n ta in in g  
recom m endations is  b e in g  p re p a re d  by th e  O rg a n iz in g  C o m m ittee , u s in g  ta p e d  
re c o rd s  and w r i t t e n  d e p o s i t io n s .

(1 )  G e n e r a l: T h ere  w ere  b o th  n e g a t iv e  and p o s i t i v e  comments. H ow ever, i t
i s  in  th e  n a tu r e  o f  t h i s  ty p e  o f  a Workshop t h a t  in d iv id u a ls  who have n e g a t iv e  
comments and reco n m en datio n s  f o r  change w i l l  go on r e c o r d , w h i le  th o s e  who 
g e n e r a l ly  a g re e  w i th  th e  reconsnendations w i l l  see no need to  make a s ta te m e n t.  
T h ere  w e r i  some s ta te m e n ts  p a r t i c u l a r l y  from  c o n t r a c to r s  from  I l l l t r o i a , t h a t  a 
change in  th e  p re s e n t s ta n d a rd  Is n o t d e s i r a b le .  To th e  e x te n t  t h a t  th e s e  
s ta te m e n ts  a re  n o t accom panied by s p e c i f ic s  i t  i s  d i f f i c u l t  t o  d e te rm in e  
w h e th e r th e  s ta tu s  quo is  c o n s id e re d  d e s ir a b le  because S u b p art P as w r i t t e n  
I s  s a t is f a c t o r y  o r  because o f  th e  f a c t  t h a t  th e  p re s e n t v e r s io n  o f  S u b p art P 
i s  u n a n fo rc a b le .

( 2 )  S o i l  C l a s s i f i c a t i o n : T h e re  w ere s u b s t a n t ia l  c o n te n ts  t o  th e  e f f e c t  th a t
a 1 /2  t o  1 s lo p e  should be p e r m it te d  In  Type A s o i l  In  a t e c h n ic a l  sense I  
see no p ro b lem  In  ch ang ing  th e  a l lo w a b le  s lo p e s  f o r  Type A s o i l s  t o  1 /2  to
1 f o r  12 f t .  o r  le s s  and 3 /4  t o  1 f o r  12 t o  20  f t .  We o r i g i n a l l y  d id  n o t  
recommend 1 /2  t o  1 s lo p e  because th e r e  was no s u b s t a n t ia l  e v id e n c e  t h a t  i t  i s  
b e in g  used and th e r e  was some c o n c e rn  t h a t  I t  c o u ld  become a  v e r t i c a l  s lo p e  
when th e  w ork  I s  s lo p p y .

( 3 )  L o c a l P ro v is io n s  W hich Have a P roven  P erfo rm ance  R e c o rd : I n  o u r summary 
recom m endation  (BSS 1 2 7 ) th e  fo l lo w in g  s ta te m e n ts  w ere  made In  A ppendix  A: 
page 5 9 ,  A . 3 ,  1 s t  p a ra g ra p h :

" T r a d i t io n a l  t im b e r  s h o r in g  p r a c t ic e  v a r ie s  w id e ly  fro m  lo c a t io n  to  
lo c a t io n  and f r e q u e n t ly  depends on such v a r ia b le s  as s iz e s  and 
c h a r a c t e r is t i c s  o f  a v a i l a b le  t im b e r ,  s o i l  c o n d i t io n s ,  and lo c a l  
w ork  p r a c t ic e s .  I n  some lo c a t io n s  th e s e  p r a c t ic e s  have  been used  
f o r  many y e a rs  and a p p e a r t o  be s a t is f a c t o r y  t o  a l l  th e  p a r t i e s  
c o n c e rn e d . T h re e  such lo c a t io n s  a re  th «  S ta te  o f  W is c o n s in ,
New T o rk  C i t y ,  and th e  S ta te  o f  C a l i f o r n i a  (w here  m a in ly  so ftw ood  
1a u s e d ) . "



Pag« 65, 2nd paragraph:

" S in e * ,  I n  a p l t a  o f  th e  r e s u l t s  o f  t h i s  a n a ly s is ,  NBS c o u ld  f in d  no 
e v id e n c e  th a t  t r a d i t i o n a l  t l a b a r  p r a c t l c a ,  I f  p r o p a r ly  e x e c u te d , I s  
u n s a fe , c o n s id e r a t io n  c o u ld  perh aps  be g iv e n  to  te m p o r a r i ly  exem p ting  
c o n v e n t io n a l t im b e r  s h o r in g  f r o n  th e  l a t e r a l  lo a d  re q u ire m e n ts  u n t i l  
l a t e r a l  lo a d  e f f e c t s  can be f u r t h e r  s tu d ie d  by a c tu a l  m easurem ents  
lu  th e  f i e l d .  I f  such an ap proach  is  a d o p te d , i t  may be more 
re a s o n a b le  to  en do rse  p ro ven  lo c a l  s h o r in g  p r a c t ic e s  on a r e g io n a l  
b a a ia ,  o n ly  w here such s h o r in g  is  w id e ly  u s e d . I t  I s  n o t recoomended  
t o  use a s in g le  scheme such as T a b le s  A .2 ,  and A .3 n a t io n w id e , s in c e  
lo c a l  p r a c t ic e  e v o lv e d  on th e  b a a ia  o f  lo c a l  w o rkm ansh ip , m a t e r ia l  
s u p p lie s  and s o i l  c o n d i t io n s .  "

I t  can be seen from  o u r s u an ary  r e p o r t  t h a t  th e  q u e a t io n  w h ich  a ro a a  in  th a  
M ilw au kee  W orkshop was a n t ic ip a t e d .  I t  may a r is e  a g a in  in  th e  San F ra n c is c o  
and th a  B oston W orkshops. The q u e s t io n  i s  t h i s :

I f  we have a lo c a l  s h o r in g  p r a c t ic e  w h ich  Is  s a t is f a c t o r y  t o  a l l  th e  
p a r t i e s  c o n c e rn e d , sh o u ld  i t  be changed to  com ply w i t h  th e  new  
p ro v is io n s ?

I f  i *  I s  n o t chang ed , by w h ich  mechanism can I t  be approved  w ith o u t  
J e o p a r d iz in g  th e  c o n s is te n c y  o f  th e  new p ro v is io n s ?

T h is  is  a  q u e s t io n  w h ic h  must be ta k e n  up by th e  A d v is o ry  C om m ittee in  o rd e r  
t o  come up w ith  a d e f i n i t e  recommendar. io n  to  OS HA. I  w ould l i k e  to  s ta t e  
some o f  my p r e l im in a r y  th o u g h ts :

( a )  I f  we have a  t r a d i t i o n a l  p r a c t ic e  w h ich  haa a good t r a c k  re c o rd  
and we fo r c e  c o n t r a c to r s  to  change i t , we may w e l l  cause an  
In c re a s e  in  th e  a c c id e n t  r i s k  and th u s  d e fe a t  o u r o v e r a l l  p u rp o s e .
On th e  o th e r  h a n d , one o f  o u r  g o a ls  was t o  g e t away fro m  p r e a c r ip -  
t l v e  p ro v is io n s  and p ro v id e  m ore o p t io n s .  Thus I t  would a ls o  be 
wrong t o  e n fo rc e  t h i s  t r a d i t i o n a l  ap proach  t o  th e  e x c lu s io n  o f  
o th e r  a p p ro a c h e s .

(b )  The e v id e n c e  on w h ich  we can  base th e  p e rm is s io n  to  u se  a  
t r a d i t i o n a l  p r a c t ic e  w h ich  does n o t com ply w i t h  o u r recom nended  
p r o v is io n s  i s  i t s  t r a c k  r e c o r d ,  r a t h e r  th a n  c o m p lia n c e  w i t h  
e n g in e e r in g  p r in c i p l e s .  Thus-, I f  i t  i s  a l lo w e d , no changes in  
i t  sh o u ld  be p e r m i t t e d . Such cnanges w ould in c lu d e  s u b s t i t u t io n  
o f  any o f  I t s  members by o th e r  members o f  " e q u iv a le n t"  s t r e n g th .

U rns I  t h in k  t h a t  one way t o  d e a l w i t h  t h i s  p ro b lem  c o u ld  be some k in d  o f  
" g ra n d fa th e r  c la u s e ,”  hy w h ich  w id e ly  used t r a d i t i o n a l  p r a c t ic e a  c o u ld  b e  
a llo w e d  on a  r e g io n a l  b a s is .  H ow ever, c a re  sh o u ld  be e x e rc is e d  t o  p e rm it  o n ly  
th o s e  p a r ts  o f  th e s e  p r a c t ic e a  w h ic h  a r e  a c t u a l l y  w id e ly  u s e d , and d is c a r d  o th e r  
p a r t s  w h ich  do n o t have  a  p ro ven  t r a c k  r e c o r d .



S in e «  we e r e  d e a l in g  v l t h  a  s p e c i f i c  c m *  o f  th e  W is c o n s in  A d n ln ls t r a t lv a  Cod».  
I  a n a ly s e d  t h e i r  t im b e r  t a b le s  (s e e  A p p e n d ix ). My co m p lia n c e  « « « s u ra  i s  th e  
" S a fe ty  In d e x "  S /S a , w here S ■ c a lc u la te d  i t r u i  and 5a “  a l lo w a b le  a t r a a a .
My " A llo w a b le  S tre s s "  i s  th a  a tr a a a  f o r  "M ixed  Hardwood I ” ,  T a b la  5 ,  paga 2 9 ,
m u l t ip l i e d  by 1 .3 3  f o r  a b o r t  t a r n :  f b  "  964 p a l ,  f c  “  499  p a l .

Tha s a fe ty  in d e x  f o r  s t r u t s  was c a lc u la te d  f o r  2 s i t u a t io n s :  w i th  th e  240  l b .
g r a v i t y  lo a d  a t  th a  c e n te r  o f  th e  s t r u t  as  r e q u ir e d ,  and w ith o u t  th a  g r a v i t y  
lo a d  to  assess  g .^ ie ra l adequacy in  r e s i s t in g  l a t e r a l  lo a d s .

H e r e a f te r  l a  a s u s u r y  o f  th e  a s s e s s a a n t:

T a b la  1 :  S t r u ts  In  row s 1 -5  a re  g e n e r a l ly  a d e q u a te  to  r e s i s t  th a
l a t e r a l  lo a d a , b u t a re  o v e rs tra s c a d  whan th e  2 4 0  l b .  
g r a v i t y  lo a d  i s  a p p l ie d .  In  ro v  6 th a  a i t u a t lo n  i s  s im i la r  
f o r  Type B s o i l  (n o  w a te r )  b u t v a ry  a a r g ln a l  f o r  Type C
ao 1 1 . The w a le s  In  row  6 a r e  h e a v i ly  o v e rs tre s s e d ..

T a b le  2 :  S i t u a t io n  i s  s im i l a r  t o  T a b le  1 in c lu d in g  t h a t  in  row  5 ,
w h ic h  c o rre s p o n d s  t o  row  6 in  T a b le  1 .

T a b le  3 : The t a b le  i s  a o re  s t r in g e n t  th a n  th a  p roposed  a p a c ln g
p r o v is io n s .

T a b la  4 :  T h is  t a b le  i s  f o r  Type B s o i l s .  S t r u ts  te n d  to  be
o v e rs tre s s e d  and v a le s  s e v e re ly  o v e rs tr e s s e d .

T a b le  5 : T h is  t a b le  i a  f o r  w ide  tre n c h e s  In  Type A s o i l s .  I t
waa a n a ly z e d  f o r  6 f t .  w id th s  and 12 f t .  w id th s . I t  
can be seen t h a t ,  w i th  th e  240 l b .  lo a d  th e  s t r u t s  a re  
a d e q u a te  to  6 f t .  w id th ,  b u t o v e rs tre s s e d  f o r  th e  
1? f t .  w id th .

T h e re  was sone e v id e n c e  from  th a  anaw ara t o  my q u e s t io n s  in  th a  Workshop  
t h a t  o n ly  T a b la  1 ,  rows 1 -5  and T a b le  3 a r e  w id e ly  u a e d . I f  t h i s  i s  th e  c a s e ,
some o f  th e  a c r e  a a r g ln a l  caaes  sh ou ld  p ro b a b ly  be e l im in a t e d ,  w h i le  th e  r e s t
o f  th a  p r a c t ic e  c o u ld  be endorsed  on th e  b a s is  t h a t  i t  i s  s u c c e s a fu lly  u a e d .
I t  sh o u ld  be n o te d  t h a t  th e  g r e a te s t  d e f ic ie n c y  o c c u ra  in  w a le s  w here th e  
s p a c in g  l a  1 1 - 1 /2  f t .

( 4 )  E x p o a u re : S e c t io n  1 9 2 6 .6 5 0  ( a ) ,  w h ich  waa fo rm u la te d  i n  th a  W ash ington
ACC W orkshop, s e ta  a acope f o r  th a  p r o v is io n s .  A f t e r  th a  W is c o n s in  Workshop 
i t  a p p e a r«  t h a t  t h i s  s e c t io n  needa t o  be a ad e  a o re  e x p l i c i t  t o  a t a t a  t h a t  
th e  p ro v is io n s  d o n ’ t  a p p ly  w here w o rk e rs  a r e  n o t exposed t o  th e  e f f e c t s  o f  
a a s s  movement o f  a o i l  o r  r o c k . T h is  a a y  have  t o  be f u r t h e r  a m p li f ie d  to  
s t a t e  how f a r  away f r o a  an unshored  o r  In a d e q u a te ly  ahored  fa c e  w o rkers  w ould  
hava t o  b e  when th e y  a re  n o t exposed .

B a a o lu t io n  o f  t h i s  q u e s t io n  w ou ld  s o lv e  tw o p ro b le m s :

( a )  I n  w id e  e x c a v a tio n a  th e  p r o v is io n s  w ould n o t n e c e s a a r l ly
a p p ly .  Thus th a  demand t o  d is t in g u is h  betw een tre n c h e s
and e x c a v a t io n  w ould  be s a t l s f l e d  in  t h i s  w ay.

Cb) When lo n g  p ip e  s e c t io n s  a r e  l a i d ,  c ro s s  bcacea  i n t e r f e r e
« M n  wfcan t-Vwtv a r e  w id e ly  s u aced . Thus i t  i s  som etim es



( 5 )  Scope o f  S ta n d a rd  P r a c t i c e : I n  th e  Workshop document i t  was o r i g i n a l l y  
proposed  t o  l i m i t  th e  s ta n d a rd  p r a c t ic e  t o  a  20  f t .  d e p th . The AGC W ash ing ton  
U orkahop re c o a m n d s  2A f t . ,  and t h l a  aeema t o  be s u p p o rte d  by most c o n t r a c to r s .  
A FL-C IO  proposed 1 5  f t .  ACTS o r i g i n a l l y  proposed 20 f t .  T h is  is s u e  sh ou ld  
r e c e iv e  s e r io u s  d is c u s s io n s  in  th e  o th e r  W orkshops and th e  p a r t i e s  shou ld  
a tte m p t t o  re a c h  a r e s o lu t io n .

( 6 )  E n g in e e r , Q u a l i f ie d  P e rs o n , Com petent P e rs o n : A lm ost a l l  th e  p a r t ie s
seemed to  a g re e  th a t  th e r e  must be a com petent p e rso n  on th e  Job s i t e .

T h e re  is  d is a g re e m e n t w h e th e r a  " q u a l i f ie d  p e rs o n ” must be a l ic e n s e d  e n g in e e r .  
A FL-C IO  m a in ta in s  t h a t  t h i s  i s  n e c e s s a ry , w h i le  many c o n t r a c to r s  us c a 
b ro a d e r d e f i n i t i o n .  T h ere  i s  agreem ent t h a t  th e  " r e g la t e r e d  a r c h i t e c t "  sh o u ld  
be dropped fro m  th e  d e f i n i t i o n  o f  "A ccep ted  E n g in e e r in g  R e q u ire m e n ts ."

T h e re  was c o n s id e ra b le  c o n fu s io n  betw een th e  te rm s  "com petent p e rs o n "  and 
" q u a l i f ie d  p e r s o n ,”  h o w ever, i t  was p ro b a b ly  caused by in a d e q u a te  s tu d y  o f  
t  he Workshop docum ent.

(7 )  Dust C o n t r o l: I t  was n o te d  t h a t  S e c tio n  1 9 2 6 .6 5 1  ( i^  c o n f l i c t s  w ith
p re s e n t EPA re q u ire m e n ts . T in  s e c t io n  i s  a ls o  a d v is o ry  r a t h e r  th a n  m andato ry  
and may n o t b e lo n g  in  th e  r e g u la t io n  ( I t  c o u ld  be in  th e  g u id e l in e s ) .

( 8 )  S to p lo g s : I t  was n o te d  t h a t  th e  p r o v is io n s  o f  S e c tio n  1 9 2 6 .6 5 1  Cg) a re
n o t p r a c t i c a l  f o r  e x c a v a t io n  w o rk .

( 9 )  G e n e ra l R ecom m endations: One o f  th e  s p e a k e rs  n c te d  t h a t  th e  en v iro n m en t
changed , and th e  c o n t r a c to r  1s now in  a p o s i t io n  o f  r e s p o n s i b i l i t y  r a t h e r  th a n  
in  an a d v e rs a ry  p o r t i o n  when i t  comes t o  w ork s a f e t y .  T h is  Workshop co nv in ced  
me t h a t ,  w h i le  we have a good b a s ic  a p p ro a c h , we w i l l  need to  re s o lv e  many 
Is s u e s , some o f  w h ich  r e s u l t  from  r e g io n a l  d i f f e r e n c e s .  The W orkshops w i l l  
b r in g  th e s e  is s u e s  to  th e  s u r fa c e ,  b u t th e r e  w i l l  n o t be enough t im e  to  
r e s o lv e  any c f  th e s e  is s u e s . T h is  w i l l  h ave  t o  be acco m p lished  a f t e r  th e  
W orkshops.

I  th e r e f o r e  s t r o n g ly  reconmiend t h a t  th e  p a r t i e s  p a r t i c ip a t i n g  in  th e  Workshop 
f o r a  s c o a n l t te e  w h ich  can w o rk  w i t h  NIOSH-OSHA-NBS when th e  recom m endations  
a r e  fo r m u la te d . I  a ls o  s t r o n g ly  u rg e  0SHA-NI0SH t o  fu n d  an a d d i t io n a l  e f f o r t  
in  t h i s  a r e a ,  so t h a t  a  s tro n g  j u s t i f i c a t i o n  ( t e c h n ic a l ,  s t a t i s t i c a l  and o th e r )  
can be d e ve lo p ed  f o r  a l l  th e  f i n a l  reco m m en d ation s .



NOTES OM ANALYSIS OF TABLES

H ■ depth of o u n t i m
h  ■ h o r iz o n t a l  c e n te r  ce  c a n te r  s p a c in g  o f  s t r u t s  
▼ ■ v e r t i c a l  c a n to r  t o  c a n ta r  s p a c in g  o f  s t r u t s  
B ■ w id th  o f  t r a n c h

T a b la  1 :  Row 2 c o u ld  ba A o r  B s o i ls
Row 6 c o u ld  ba B o r  C s o i ls

T a b le  2 :  Row 2 c o u ld  be A o r  B s o i ls
Row 5 c o u ld  ba B o r  C s o i ls

T a b le  4 :  A n a ly s is  was c a r r ie d  to  24 f t .  d e p th , f o r  g r e a te r  d ep th s
s a fe t y  in d e x  w i l l  d e c re a s e .

T a b le  5 : A n a ly s is  was made f o r  6 and 12 f t .  w id th s .

*
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B i d « .  2 2 6 ,  B o o b  > 1 6 2  

( 3 0 1 )  9 2 1 - 2 6 4 8

June 23, 1981

M r. John C haableas  
M r. A rth u r Schauhl 
M r. Jaaes Lapping  
M r. John Rasas«
M r. P a u l B ouley  
! l r .  Ronald S t an « v ie  h 
P r o f .  Jack M ic k le  
M r. John P a n n u llo

Gantlviaa:

A ttach ed  la  a copy o f  ay d r a f t  memoranJua on th e  A t la n ta  Workshop. 
P le a s e  Band a e  your c o n te n ta  b e fo re  J u ly  1 0 . I  s h a l l  r e v is e  th e  aemo 
a f t e r  I  re c e iv e  yo ur c o n s e n ts . In  p a r t i c u l a r ,  I  « a n t to  make au re  
th a t  I  have no in a c c u ra c ie s  and th a t  I  d id n ’ t  f a i l  to  address  
im p o rta n t is s u e s  w hich  w are r a is e d .

S in c e r e ly ,

F e l i x  T . T o k e l,  Leader 
G e o te c h n lc a l E n g in e e rin g  Group 
S tru c tu re s  and M a te r ia ls  D iv is io n  
C enter f o r  B u ild in g  T echno logy, NEL

A tta c h a e n t

c e : M r. Edward Hayden
M r. W i l l l a a  D r l s k l l l  
M r. P a u l Hanson 
M r. C l i f f o r d  S laaona  
M r. B i l l  Zoino
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U N ITE D  STATES D E P A R T M E N T  OF C O M M ER C E  
N etlew el Syr— m a f B t m M a
W—hmgton, OX. 80834
B id « . 2 2 6 , lo o *  B162 
PIWD«: (3 0 1 ) 9 2 1 -2648

P U T T

June 23, 1981

MEMORANDUM FOR Records o f  th e  HIOSH E x cava tio n  P ro je c t  

F ro » : F e l ix  T . Y o ke l

S u b je c t: Workshep in  A t la n ta ,  G e o rg ia , June 1 6 , 1981

T h is  aeaorandua l a  In  a d d it io n  to  p roceed ings w hich a re  b e in g  p re p a re d  by 
th e  C o n s tru c tlo ti Trade Departm ent o f  th e  AFL-CIO and is  in ten d ed  to  co ver  
Im p o rta n t iss u e s  ra is e d  by th<*. Workshop as p e rc e iv e d  by a e .

(1 )  G e n e ra l: My g e n e ra l Im press io n  f r o a  t h is  Workshop was th a t  even
though aany im p o rta n t p o in ts  In  our In p u t document w ere d is p u te d  and
c r i t i c i z e d ,  th e  document was by and la r g e  w e l l  re c e iv e d . He d id  not
en cou n ter th e  p ro b le a  w hich e x is ts  in  W is c o n s in , where e x is t in g  sh o rin g  
r e g u la t io n s  and p r a c t ic e s ,  w hich  a re  lo c a l ly  co na ld ered  s a t is fa c to r y  do 
not meet a l l  th e  p ro v is io n s  in  th e  proposed s ta n d a rd , We a ls o  d id  n o t 
encounter consents such as th o se  v o ic e d  by In d ia n a  c o n tra c to rs  who q u e s tio n  
th e  need f o r  any change in  th e  e x is t in g  r e g u la t io n s . How ever, s e v e ra l v e ry  
Im p o rta n t iss u e s  w ere ra ie e d  and a re  su b seq u en tly  d is c u s s e d .

(2 )  S o i l  C la s s i f ic a t io n : The o v e r a l l  approach in  T ab le  1 was w e l l  re c e iv e d ,  
but s e v e ra l im p o rta n t is s u e s  w ere r a is e d :

As In  th e  p re v lo u a  W orkshop, th e  need to  p e rm it 1 /2  in  1 n lope  f o r  
Type A s o i l  was p e rc e iv e d . Beyond t h a t ,  th e  AGC o f  Kentucky proposed  
th a t  a 5 f t .  cu t a t  th e  bottom  o f a 1 /2  in  1 s lo p e  be p e rm itte d  f o r
ty p e  A s o i l  and a 3 f t .  c u t a t  th e  bottom  o f  a 3 /4  in  1 s lo p e  be
p e rm itte d  f o r  ty p e  B s o i l .  The Kentucky AGC, as w e l l  aa th e  ASFE 
re p r e s e n ta t iv e  a ls o  ra is e d  a q u e s tio n  about th e  la c k  o f  s p e c if ic s  
in  d e f in in g  " v ib r a t io n s ” In  th e  fo o tn o te  1 to  T a b le  1 . In  a d d i t io n ,  
i t  was suggested th a t  In s te a d  o f changing a b ru p t ly  from  one s lo p e  
to  a n o th e r a t  th e  12 f t .  d e p th , th e  s lo p e  be g ra d u a lly  decreased  
as th e  d ep th  in c re a a e s  from  12 to  20  f t .

I  have th e  fo llo w in g  eoaaants  on th ese  su g g e s tio n s :

I  would go a lo n g  w ith  a 1 /2  in  1 s lo p e  f o r  ty p e  A s o i l .  I  a ls o  do 
n o t o b je c t  t o  a g ra d u a l t r a n s i t io n  In  a llo w a b le  s lo p e s  aa you go 
f r o a  12 f t .  t o  20 f t .  d e p th , though I  th in k  i t  may cause enforcem ent 
p ro b ls a s  ( o r i g i n a l l y  we proposed a g ra d u a l t r a n a l t io n ,  but we dropped
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i t  a n b saq u an tly  because w  th o u g h t i t  may be to o  c o m p lic a te d  to  
l a y l a m i t ) .  I  c o n a id e r th e  5 f t .  c u t a t  th e  bottom  o f  •  1 /2  l a  1 
■ lo p «  f o r  ty p e  A « o i l  u  to o  r l * k j .  1 t h in k  th a t  th e  r f r o n t  oa 
v ib r a t io n s  l a  v a l i d ,  and X t h in k  we may have to  drop  o u r  r e f e r « n e*  
to  v ib r a t io n  u n le s s  we can c o m  up w ith  s p e c if ic s  (heavy  t r a f f i c  
and p i l e  d r iv in g  w i th in  a s p e c i f ic  d is ta n c e ) .  H ow ever, such  
s p e c if ic s  w ith o u t re s e a rc h  d a ta  may be d i f f i c u l t  t o  J u s t i f y .

(3 )  Weed f o r  S im p l ic i t y ; The need f o r  s im p l ic i t y  and e l im in a t io n  o f  a l l  
d u p l ic a t io n  was s tre s s e d . I  b e l ie v e  th a t  th e r e  i s  a need to  ta k e  a lo o k  
a t  th e  e n t i r e  w r ite -u p  o f  th e  re v la e d  S u tp a rt ? , to  e lim in a te  a l l  d u p l i 
c a t io n  and to  use s im p le r ,  more p re c is e  language w herever p o s s ib le . T h is  
is  endorsed by a l l  th e  p a r t ie s  p a r t ic ip a t in g  in  th e  Workshop.

(4 )  la y e re d  S o i ls ; F o o tn o te  t o  T s b le  1 was s tr o n g ly  endo rsed . T h is  is  
Im p o r ta n t , s in c e  1 had some second th o u g h ts  about t h is  c o n s e rv a tiv e  
p r o v is io n .

(5 )  F ra c tu re d  Rock; The d e f in i t io n  o f  f r a c tu r e d  ro c k  was c r i t i c i z e d  ^s 
la c k in g  p r e c is io n ,  how ever, we w are u n a b le  to  p ro v id e  a  b e t t e r  d e f i n i t i o n .

(6 )  D e f in i t io n  o f  S hort Term E x c a v a tio n s ; D i f f e r e n t  o p in io n s  were  
e x p re s s e d , how ever, th e r e  seemed t o  be a consensus th a t  7 days is  to o  lo n g  
and c o n s id e ra b le  se n tim e n t t o  In c re a s e  th e  tim e  to  more th an  1 d a y . The 
ASFE re p r e s e n ta t iv e  warned a g a in s t e x te u d ln g  th e  t im e  p e r io d  Loo much.

(7 )  R ole  o f  P ro fe s s io n a l E n g in e e r; The t r o u b lin g  o b s e rv a tio n  was made 
th a t  I t  may be o f te n  Im p o s s ib le  to  f in d  a c o n s u lt in g  e n g in e e r who wants
to  assume r e s p o n s ib i l i t y  f o r  th e  s a fe ty  o f  tre n c h e s  even i f  th e y  a re  deeper 
th an  20 f t .  T h is  a a y  make th e  re q u ire m e n t f o r  a p ro fe s s io n a l e n g in e e r  
academ ic.

(8 )  Bank N ext to  Work A re a ; There  seemed t o  be consensus th a t  th e  bank 
n e x t to  th e  v o rk  a re a  should be In c re a s e d  ¿c 4 f t .

( 9 )  E x c a v a tio n  Below Bottom o f  T re n c h ; There  seems to  be consensus th a t  
a llo w a b le  e x c a v a tio n  below  th e  bottom  o f  s h e e tin g  should  be In c re a s e d  to  
3 f t .

(1 0 )  Competent P erso n ; There  seems t o  be consensus th a t  a  com petent 
person should be a t  th e  jo b  s i t e .

(1 1 )  S e c tio n  6 3 2 (b ) ( 4 ) ( 1 1 ) ; I t  was suggested to  move t h i s  S e c tio n  to  th e  
end o f  S e c tio n  6 5 2 (b ) s in c e  i t  does n o t concern  f i e l d  p e rs o n n e l.

(1 3 )  G e n e ra l Co— e n t ; Some g e n e ra l conn an ts  w ere msde w hich  to u c h  on 
problem s w hich  tra n s c e n d  th e  scope o f  S ubpart P . There  a re  th r e e  reasons  
w hich  make i t  d i f f i c u l t  f o r  p ro fe s s io n a l e n g in e e rs  t o  g e t in v o lv e d  I n  Job  
s i t e  s a fe ty  p roblem s:



*  In a d e q u a te  workm en's com pensation coverage  and r u n i t l u g  t h i r d  
p a r ty  » ¡ ¡ i t « .

*  Lawyers w hich ta k a  on casea f o r  a 50? co n tin g en cy  f e e ,  e l im in a t in g  
a l l  f in a n c ia l  r is k s  f o r  th o se  who I n i t i a t e  le g a l  a c t io n * .

* A dversary  re la tio n « ,: .'.p s  between th e  p a r t ie s  in v o lv e d  In  th e  
e x c a v a tio n  p ro c e s s .

My su gg estio n  th a t  th e r e  should be & consensus In d u s try  s tan d ard  in  a d d it io n  
to  Government r e g u la t io n  was s tro n g ly  endorsed .



B ld g . 2 2 6 , Room B162 
(3 0 1 ) 921 -2648

U N ITE D  STATES D E P A R T M E N T  OF C O M M ER C E  
N a tio n a l S uraau  a f S tan d ard s  
W a s h in g to n . 0 .2 .  2 0 3 3 4

July 7, 1981

M r. W il l ia m  D r l a k l l l  
M r. A rth u r  Schmuhl 
M r, Janes Lapping  
M r. John Raaage 
M r. P a u l B ouley  
M r. Ronald S ta n e v lc h  
P r o f .  Jack M ic k la  
M r. John Paxm ullo

G entlem an:

A ttach ed  i s  a copy o f  my d r a f t  memorandum on th e  D a lla s  Workshop. P le a s e  
send me your comments b e fo re  August 7 . 1 s h a l l  r e v is e  th e  memo a f t e r  I
re c e iv e  your comments. In  p a r t i c u l a r ,  I  want to  make su re  th e re  a re  no 
in a c c u ra c ie s  and th a t  I  d id n 't  f a i l  to  address im p o rta n t is s u e s .

G e o te c h n ic a l E n g in e e rin g  Group 
S tru c tu re s  and M a te r ia ls  D iv is io n  
C enter f o r  B u ild in g  T echno logy, NEL

Attachm ent

c c : M r. Edward Hayden
M r. John Chambless 
M r. P au l Henson 
M r. C l i f f o r d  S im o n s  
M r. B i l l  Zoino  
M r. Gaorge B rad b erry  
M r. John Cook
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U N ITE D  STATES D E P A R TM E N T OP C O M M ER C E  
N atio n »! Bureau o f S tan d ard s
W ash in g ton . D.C- 8 0 8 3 4

B id * .  2 2 6 , lo o a  B162 
(3 0 1 ) 921-2643

P R A T T

J u ly  7 , 1981

MEMORANDUM FOR Records o f  th e  NIOSH E x c a v a tio n  P ro je c t  

From: F e l ix  T . Y oke l

S u b je c t: Workshop in  D a l la s ,  Texas , June 3 1 , 1981

T h is  memorandum is  in  a d d it io n  Co p ro ceed in gs  w hich a re  be ing  p rep ared  by
th e  D a lla s  AGC and is  In te n d e d  to  cover lu p o r ta n t  iss u e s  ra is e d  in  th e
Workshop as p e rc e iv e d  by me.

(1 )  G e n e ra l: A rt Schmuhl in  h is  in tr o d u c t io n  r a is e d  th e  is s u e  o f
developm ent o f  in d u s try  recomm endation in  a W ash ington, D .C . Workshop a f t e r  
co m p le tio n  o f th e  R e g io n a l Workshops. I  am v e ry  much in  fa v o r  o f  such an 
e f f o r t  and I  th in k  i t  needs to  be u nd ertaken  p ro m p tly . How ever, I  th in k
th a t  A r t 's  A p p ra is a l th a t  t h is  can be accom plished In  one W orkshop, which
is  based on th e  AGC 2 -d ay  Workshop we h ad , is  o v e r ly  o p t im is t ic .  T h is  tim e  
th e re  w i l l  be s e v e ra l groups w ith  d i f f e r e n t  v iew s on some is s u e s , and we 
w i l l  have to  d e a l w ith  many Im p o rta n t problem s th a t  w ere ra is e d  in  th e  
Workshops. I  th in k  th a t  p e rh a p s , in  p re p a ra t io n  f o r  such a W orkshop, a 
vexy s m a ll ta s k  c o n m itte e  should p re p a re  a re v is e d  d r a f t , r e v is e  I t  once 
more u f t e r  co rresp o nd ing  w ith  a l l  th e  in d u s try  com m ittee members, and 
th en  have a Workshop on th e  la t e s t  d r a f t .  T h is  way you can g e t a l l  th e  
n o n -c o n tro v e rs ia l iss u e s  out o f  th e  way b e fo re  th e  W orkshop, and in  th e  
Workshop c o n c e n tra te  on s o lv in g  th e  more c o n t r o v e r s ia l  Iss u e s  (d e p th  f o r  
stan d ard  p r a c t ic e ,  q u a l i f ie d  p e rs o n , s lo p in g  p r e v is io n s , re c o g n it io n  o f  
re g io n a l p r a c t ic e s ,  e t c . ) .

My g e n e ra l Im press io n  from  th e  D a lla s  Workshop was t h a t ,  o v e r a l l ,  th e  
concepts  in  th e  d r a f t  w ere w e l l  r e c e iv e d , but s e v e ra l Im p o rta n t iss u e s  w ere  
ra is e d  w hich w i l l  r e q u ir e  some s u b s ta n t ia l  re v is io n s  in  th e  d r a f t .  As in  
th e  W isconsin  Workshop, « c o n tra c to r  from  I l l i n o i s  expressed th e  v ie w  th a t  
th e  p re s e n t OSHA p ro v is io n s  should  n o t be changed. W h ile  t h is  v ie w  is  not 
shared by th e  v a s t m a jo r ity  o f  c o n tra c to rs  who responded to  NUCA and AGC 
q u e s t io n n a ire s  and who were in te rv ie w e d  in  th a  NBS f i e l d  s tu d y , i t  I s  based  
on s e v e ra l le g i t im a t e  concerns w h ich  In  ay  v ie w  w i l l  have to  be c a r e f u l ly  
addressed . The tre n c h  box m a n u fa c tu re rs  a ls o  s u b m itted  a  s ta tem en t end 
expressed d isagreem ent w ith  some o f  th e  re c o o n e n d a tlo n s , based on te c h n ic a l  
c o n s id e ra t io n s . The o b je c t io n s  w i l l  have to  be c a r e f u l ly  s tu d ie d . There  
was some concern about my s ta tem en t th a t  th e  scope o f  th e  NBS w ork was 
c o n fin e d  t o  th r. s o i l  c la s s l f i c a t io n  and to  s h o rin g  and s lo p in g  p ro v is io n s .
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W h ile  t h is  Is  t r u o ,  I  f o a l  th a t  th e  p a r t ic ip a n ts  in  th e s e  Worshops have  
tb s  knowledge and e x p e rie n c e  to  address  a l l  th a  is s u e s  In v o lv e d  sad w i l l  
do so s u c c e s s fu lly .

(2 )  O p p o s itio n  to  Change In  E x is t in g  P ro v is io n s ; O p p o s itio n  to  a change 
in  th a  p re s e n t v e rs io n  o f  S ubpart P was expressed by an I l l i n o i s  c o n tra c to r  
who works p r im a r i ly  on highway p r o je c ts .  T h is  t im e  I  g a in ed  some In s ig h t  
in t o  th e  r a t io n a le  f o r  t h is  p o s i t io n .  I  no ted  in  my W isconsin  nemo th a t  
p eo p le  who ten d  to  ag ree  w ith  our reco cn ten drtio n  a re  le s s  l i k e l y  to  express  
t h e i r  o p in io n  in  tb e  Workshop than  th o se  who oppose c e r t a in  reconm endations. 
The same th in g  happened to  some e x te n t vhen ve conducted our f i e l d  s tu d y . 
Almost a l l  th e  c o n tra c to rs  th a t  responded were d is s a t is f ie d  w ith  Subpart P . 
However, th e  respond ing  c o n tra c to rs  who now have concern about changes in  
th e  e x is t in g  re g u ls t io n s  a re  more in v o lv e d  in  earthw ork ., w ide e x c a v a tio n s , 
borrow p i t s ,  e t c . ,  where c o n f l i c t s  w ith  OSHA do not n o rm a }ly  a r is e .  They 
a re  concerned w ith  two Is s u e s .

a .  The p re s e n t p ro v is io n s  have been in te r p r e te d  In  tb e  c o u r ts  in  
p ast l i t i g a t i o n s .  These in te r p r e ta t io n s  by c o u rt r u l in g s  t e l l  
th e  c o n tra c to r  p r e c is e ly  what he can do. When we now propose  
to  change th e  w ord ing  o f many p r o v is io n s , th e r e  w i l l  ag a in  be 
u n c e r ta in ty  about t h e i r  in t e r p r e t a t io n  by th e  c o u r ts , and we 
w i l l  lo s e  th e  b e n e f it  o f  e x p e rie n c e  ga ined  in  p a s t c o n f l i c t s .

b . We aerged  " tre n c h e s "  and " e x c a v a tio n s " . There is  now concern  
th a t  as s r e s u l t  new r e s t r ic t io n s  w i l l  be imposed on e x c a v a tio n  
w o rk . P a r t  o f  t h is  problem  can p ro b a b ly  be re s o lv e d  by a c le a r  
d e f in i t io n  o f  "e x p o s u re ."  However we need to  c a r e f u l ly  re v ie w  
o ur new reconm endations to  make su re  th a t  th e y  do not 
in a d v e r te n t ly  r e s u l t  in  unnecessary r e s t r ic t io n s  on e x c a v a tio n  
w o rk . An exam ple o f  t h i s ,  w hich was noted  in  th e  Workshop, 
would be th e  a p p l ic a t io n  o f  S e c tio n  1 9 2 6 .6 5 1 (d ) to  borrow  p i t s .

(3 )  Use o f OSHA R e g u la tio n s  on F e d e ra l P r o je c ts ; I t  was noted  th a t  o th e r  
F e d e ra l A gencies a re  n o t bound by OSHA re g u la t io n s  and use t h e i r  own p ro 
c e d u re s . T h is  s i t u a t io n  can le a d  to  s p e c if ic a t io n s  w hich  s re  d i f f i c u l t  to  
Im plem ent w h ile  u s in g  methods w’ lic h  comply w ith  o ur recom m endations. I  am 
n o t su re  what can be done about t h a t ,  bu t th e  s i t u a t io n  c o u ld  be brought 
to  th e  a t t e n t io n  o f  th e  A d m in is tra t io n  a t  an a p p r o p r ia te ly  h ig h  le v e l  by 
th e  p a r t i c ip a t in g  o rg a n iz a t io n s  o f th e  Workshops.

(A ) Trench B oxes; T rench  box m a n u fa c tu re rs  suggested th a t  th e  la t e r a l - lo a d  
re q u ire m e n ts  f o r  tre n c h  boxes should be d i f f e r e n t  from  th o se  f o r  s h o r in g .  
T h is  is  based on th e  c o n te n t io n  th a t  a tre n c h  box can d e f le c t  c o n s id e ra b ly  
and in  g e n e ra l w i l l  n o t r e s t r a in  l a t e r a l  s o i l  movement as much as a s h o rin g  
system , th u s  cau s in g  th e  p re s s u re  d is t r ib u t io n  to  resem ble  th a t  a c t in g  on a 
r e t a in in g  w a l l .  T h is  would make th e  square p re s s u re  d iagram s a s s o c ia te d  
w ith  th e  S tan dard  P r a c t ic e  to o  c o n s e r v a t iv e . A t t h is  t im e  I  cannot e v a lu a te  
th a  te c h n ic a l  m e r its  o f  t h is  c la im  in  d e t a i l ,  but I  have s e v e ra l p re lim in a r y  
th o u g h ts :



a .  In  a d d i t io n  to  e h * a llo w a b le  a t r a a a  la e ra a a a  f o r  a b o r t-C a ra  
e x c a v a t io n , we a ls o  a l lo w  a  20  p e rc e n t lo ad  re d u c tio n  f o r  w a laa  
and a  33 p e rc e n t ra d n e t lu o  f o r  s h e e t in g . Tbaaa re d u c t io n s ,  
w hlcb  account f o r  a rc h in g  a f f a c t s  would a p p ly  to  tb a  h o r iz o n ta l  
fra m in g  members and tb a  a k in  o f  a branch box. I  wondar i f  th e  
In d u s try  c o n a id a ra  ta k in g  advantage o f  th a a a  ra d u c tlo n a  In  t h e i r  
a n a ly s t« .

b . The tra n c h  boxaa I  saw had about eq u a l s t i f f n e s s  ( i n  te rm s o f  
l a t a r a l  d isp lacem ent c h a r a c te r is t ic s )  n ear th e  top  and bottom .
Thus, I  cannot aee how a tre n c h  box cou ld  a c t l i k e  a r e ta in in g  
v a i l ,  nam ely r o ta t e  inw ard  w h ile  th e  base in  f ix e d .

c . I t  i s  obvious th a t  a tre n c h  box p e rm its  g r e a te r  l a t e r a l  inw ard  
d isp lacem en ts  o f  th e  e x c a v a tio n  w a l l  th an  a sh orin g  system . In  
g ra n u la r  s o i ls  t h is  w i l l  r e s u l t  in  a re d u c tio n  In  l a t e r a l  s o i l  
p re s s u re s . In  c la y s ,  how ever, th e  s i t u a t io n  is  more com plex.
O v e rc o n s o lld a ta d  c la y s  such as th o a e  is  A u s t in , Texas where we 
conducted p re a s u re  measurements (HBS GCR 8 0 *2 0 2 ) w i l l  d eve lo p  
te n s io n  c ra c k s  upon l a t e r a l  exp a n s io n , r e s u l t in g  in  in c reased  
l a t e r a l  s o i l  p re s s u re s . I t  should  be noted  th a t  Type B s j I I s  

In c lu d e  c la y s .

d . The g re a te s t  problem  th a t  would a r is e  i f  s t i f f n e s s  c h a r a c te r is t ic s  
o f  sh o rin g  systems a re  co ns id ered  is  c o m p le x ity  (w hich  our 
recom m endations a re  des igned  to  a v o id ) .  Each case would have to  
be c o n s id ered  on i t s  own m e r i t . C o n s id erin g  th e  in a d eq u ac ies  and 
c o m p le x it ie s  o f  p re s e n t models f o r  so11/s t r u c t u r e  systems and our 
g e n e ra l la c k  o f d a ta  on l a t e r a l  p re s s u re s  in  s h a llo w  braced  
e x c a v a tio n s , i t  may be d i f f i c u l t  to  make a co n v in c in g  c a s e , and 
d e ta i le d  a n a ly s is  would n o t be much b e t te r  th an  an educated guess.

e . W h ile  th e  proposed square p re s s u re  d iagram s may be on th e  
c o n s e rv a tiv e  s id e s , th e  40 l b / f t .  e q u iv a le n t w e ig h t e f f e c t  is  
n ot c o n s e rv a tiv e  f o r  medium c la y s  w hich f a l l  under Type B s o i ls  
and a re  th e  most common s o i l  ty p e .

I t  may be h e lp f u l  i f  ASFE co u ld  re v ie w  t h is  p ro b lem . I  am v a ry  much a f r a id  
th a t  we may be c r e a t in g  an a lb a tr o a a  as soon as we d e v ia te  from  th e  p r in c ip le  
o f  s im p l ic i t y  in  th e  s tan d ard  p r a c t ic e .

(5 )  C o n fig u ra t io n  o f  E xcava tio n s  w ith  Compound S lo p e : Two problem s w ere
d iscussed  In  c o n ju n c tio n  w ith  F ig u re  2 ,  page 12 :

a .  I t  was suggested to  remove th e  sharp  c o rn e rs  in  th e  drawn c ro s s -  
s e c t io n s , s in c e  th e s e  cannot be dug In  th e  f i e l d  w ith  o rd in a ry  
equipm ent. I  suggest th a t  we draw broken l in e s  f o r  th e  id e a l iz e d  
c ro s s -s e c t io n  and back th e s e  up w ith  s o l id  l in e s  showing more 
rounded c o rn e rs .

b . The bank a d ja c e n t t o  th e  w ork a re a  was d is c u s s e d . In  th e  p re v io u s  
tw o Workshops th e r e  seemed t o  be a consensus th a t  th e  h e ig h t o f  
th e  bank should be in c re a s e d  to  4 f t .  In  t h is  Workshop i t  m s  
suggested to  p e rm it a  5 f t .  bank f o r  la r g e  p ip e s . In  th e  l a t t e r  
c a s e , w orker p ro te c t io n  would be d e r iv e d  from  th e  la r g e  d ia m e te r  
p lp e a . I  have some problem s w i th  th e  s u g g e s tio n :
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1 .  Z f  v  p e rm it •  S f t .  bank a t  Che bottom  o f  a a lo p *  t h ia  
would be in c o n s is te n t  w i th  our req u irem en t to  l i m i t  th e  
h e ig h t o f  an unsupported  benk la  le v e l  ground t o  5 f t .
T h la  in c o n s is te n c y  would in e v i ta b ly  le a d  to  a c o u r t c h a lle n g e  
o f  th e  S f t .  bank on le v e l  ground on th e  grounds th a t  a h ig h e r  
unsupported  bank would p ro v id e  e q u iv a le n t a t a b i l i t y .

2 . 1 b e lie v e  th a t  t h is  c o n f ig u ra t io n  would be much more 
hazardoua th an  a 5 f t .  bank in  le v e l  ground , s in c e  a much 
g r e a te r  q u a n t ity  o f  s o i l  would s l id e  in to  th e  tre n c h  in  
case o f  a s t a b i l i t y  f a i l u r e .

I t  should be noted  th a t  S e c tio n  1 9 2 6 .6 5 2 (c )  in  th e  p resen t 
p ro v is io n  s ta te s  th a t  " . . .  th e  s id e s  o f th e  tre n c h  above 
Che 5 f t . le v e l  may be s loped  to  p re c lu d e  c o lla p s e  
s h a l l  noc be sceeper chan 1 f t .  r is e  in  1 /2  f c . h o r iz o n t a l . "
T h is  c o n f l i c t s  w ith  p re s e n t F ig u re  P - l  and is  le s s  co nserva
t i v e  th an  a n y th in g  we p e rm it in  our p re s e n t p ro p o s a l. In  
th e  A t la n ta  W orkahop, members o f  th e  Kentucky ACC suggested  
th a t  we p e rm it t h is  c o n f ig u ra t io n  fo r  Type A s o i l s .

(6 )  E x it  P r o v is io n s : I t  has been suggested th a t  "c lim b in g  upon s t r u t s "
should be re c o g n ize d  as a le g i t im a te  means o f e x i t  from  a t r e n c h . My consent 
on th a t  la  th a t  our proposed lo a d in g  p ro v is io n  fo r  a 240 l b .  c o n c e n tra te d  
lo ad  a t  th e  c e n te r  o f  th e  s t r u t  would p ro v id e  adequate  s tre n g th  fo r  an 
emergency e x i t  o f a w orker whose w e ig h t is  w i th in  th e  norm al ra n g e . However, 
step p in g  on s t r u t s  should be p ro h ib i te d  f o r  non-em ergency cases , u n less  a 
h ig h e r d es ig n  lo ad  is  used . T h is  e x i t  o p tio n  should not be p e rm itte d  fo r  
system s, such as th e  W isconsin  system . I f  th e s e  systems a re  p e rm itte d  on
th e  b a s is  o f p r io r  u s e .

(7 )  S ho rt-T erm  and Long-Term E x c a v a tio n s : S e v e ra l p a r t ic ip a n ts  suggested to  
drop th e  d is t in c t io n  between s h o r t -  and lo n g -te rm . I t  was noted  th a t  manholes 
f r e q u e n t ly  rem ain  open f o r  2 -3  w eeks. I  have some p ro b lan s  w ith  t h is  s u g g es tio n :

a .  I t  may fo rc e  us to  do away w lch  Type A s o i l ,  th e  way C a l i f o r n ia  
d id .  T h is  would impose economic p e n a lt ie s  on some re g io n s .

b . Ic  may fo rc e  us Co drop th e  33 percene o v e rs tr e s s . T h is  In  tu rn  
would eauae us to  r e q u ir e  wooden s tru c s  w hich a re  h e a v ie r  chan 
choae commonly used (now we come out about r i g h t ) .

c .  The proposed compound s lo p es  (F ig u re  2 ) a re  q u e s tio n a b le  f o r  
lo n g -te rm  u ae .

The problem  may be th a t  o u r d e f in i t io n  o f  s h o r t - t e r a ,  w hich is  independent o f  
s i t e  c o n d it io n s , may be to o  a l a p l l s t l c .  Ic  was f o r  inscance p o in te d  ouc chac 
l a  New M e x ic o , A r iz o n a , and some p a r ts  o f  C a l i f o r n ia  and T exaa , where th e re  
l a  no r a in  f o r  long  p e rio d s  o f  t im e  an<* no o th e r  e ro s iv e  e f fe c e s  th e r e  I s  
r e a l l y  no d i f f e r e n c e  between Che s h o rc -te rm  and lo n g -te rm  c o n d it io n . I  
th in k  chac t h la  s ta tem en t Is  o n ly  p a r t i a l l y  v a l i d .  I t  is  f o r  in s ta n c e  not 
v a l id  f o r  o v e rc o n s o lid a te d  c la y s  w hich a re  common in  s e m i-a r id  re g io n s .
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( 8 )  P w tb  t o  Which I t m d i r i l  P r a c t ic e  A p p lie s : O p in io ns  * » r i  s p l i t  b t t v t u  
ACC (24  f t . }  sad ATL-C IO  ¿15 f t . )  es i n t h e  p re v io u s  W orkshops. An a d d i
t i o n a l  r a t i o n a l *  m i  advan ced f o r  th o  24 f t .  d e p th .

24 f t .  i s  S p r a c t ic a l  l i m i t  f o r  th s  ra a c h  o f  baekhoas. Thus w ork methods 
f o r  s r a a t a r  depth  w i l l  ha d i f f e r e n t .

Soaa een tlm a n ta  were expressed  f o r  s a o re  r e s t r i c t i v e  l i m i t  f o r  Type C s o i l s .

(9 )  E n g in eer v s . Q u a l i f ie d  P erso n : I t  seems th a t  th e  ACC group in  t h is  
re g io n  a re  p a r t i c u l a r l y  s tro n g  su p p o rte rs  o f ¿he use o f  th e  te r n  " q u a l i f ie d  
p e rs o n ."  T h is  nay have som ething to  do w ith  r e g io n a l w erk p r a c t ic e s .  Two 
p e r t in e n t  consents were nade;

a .  I t  was noted  th a t  n e ith e r  a F e d e ra l r e g u la t io n  nor a s tan d ard  
can fo rc e  p eo p le  to  be e t h ic a l .  I f  somebody wants to  l e t  An 
u n q u a li f ie d  person d es ig n  h is  s h o rin g  he nay do ao re g a rd le s s  
o f p ro v is io n s .

b . I t  wes suggested th a t  i f  we re q u ir e  en e n g in e e r in  S e c tio n  
1 9 2 6 .6 5 ^ ( a ) ( 2 ) b , i t  should a ls o  be re q u ire d  th a t  s h o rin g  and 
u n d e rp in n in g  be e b id  i t  em and th u s  p a r t  o f  th e  p lan s  and 
s p e c if ic e t io n s .  I  th in * , t h a t ,  w h ile  t h is  is  e good id e a ,
OSHA docs n o t have th e  a u th o r ity  to  e n fo rc e  such e re q u ire m e n t.

1 b e llb v e  th a t  a t  th e  co re  o f t h is  c o n tro v e rs y  is  tL a t  AFL-CIO would l i k e  to  
have sone way by « iiic h th e y  can d e te rm in e  i f  a person is  q u a l i f ie d .  Perhaps  
t h is  cou ld  be *cco«B?llshed by a t o t t e r  d e f in i t io n .

(1 0 )  Maximum A llo w a b le  S lo p e : I t  was p o in te d  out th a t  th e re  a re  gypsun
end c a lic h e  fo ra a t io n s  which stand s e fe ly  a t  a 1 /4  in  1 s lo p e . T h is  ra is e s  
a g a in  two q u e s tio n s : Can o u r d e f in i t io n  o f u n fra c tu re d  ro c k  be Im proved? -
I t  wes suggested In  t h is  Workshop th a t  perhaps th e  "com petent person" should  
d e te rm in e  when ro ck  is  u n f r a c tu ie d . T h is  is  p ro b a b ly  e good id e e  es long  as 
th e re  is  no d ia p u te . I f  tb £ ~ e  In  e d is p u te , we would s t i l l  have to  go back 
to  a p re c is e  d e f in i t io n .  The o th e r is s u e  is  “maximum a llo w a b le  s lo p e .” I
do n o t r e a l l y  b e l ie v e ,  th a t  i f  we go to  a q u a n t i ta t iv e  d e f in i t io n  ( a j  we have 
now) i t  l a  rea a o n a b le  to  p e m lt  e lo p es  s te e p e r th an  1 /2  in  1 . T h is  cou ld  
c o n c e iv a b ly  be combined w ith  r e g io n a l a p p ro v a l o f  s te e p e r c o n f ig u ra t io n s  by 
e " g ra n d fa th e r  c la u s e "  (see  W isconsin  nem orandun). The o th e r  way would be to  
e llo w  th e  " s ta b le  s lo p e "  concept -  t h is  is  opposed by th e  A FL-C IO .

(1 1 ) S e c tio n  1 9 2 6 .6 5 1 (e ) : I t  wae suggested th a t  t h is  s e c tio n  is  redundant 
and should be e lim in a te d .

(1 2 )  S e c tio n  1 9 2 6 .651  ( j ) : The re q u ire m e n ts  In  t h is  s e c tio n  re c e iv e d  sone
d ls c u a a lo n :

a .  I t  wae p o in te d  o u t t h a t  th e s e  a re  th e  re q u ire m e n ts  f o r  c o n fin e d  
space and t h a t  th e s e  perhape should  be re fe re n c e d .



* 6 *

b . X t w i  a o ta d  th a t  th e r e  w ere eoaa ■ • • t i n * »  w ith  OSHA In  w hich
a o d l f ic a t io n a  la  t h i s  M e t  io n  w are d is c u s s e d . Thaaa m o d if ic a t io n »  
d id  a c t  «ak a  t h a l r  way in to  o u t d r a f t .  (X n a v a t haard  about t h s a . )

(1 3 ) S e c tio n  1 9 2 6 .6 5 1 (o ) : X t w i  suggested th a t  t h is  » a c tio n  n o t ba 
e lim in a te d  f r o a  Subpart ? . I t  was f u r t h e r  no tad  th a t  th a  re q u ire m e n ts  f o r  a 
h am «»»  ia  In  aoaa ln a ta n c « «  co u n te rp ro d u c t iv «  s in c e  harnassas do n o t work  
v a ry  w a l l  and o th a r  p r o te c t iv «  aaasu ras  a rc  f r e q u e n t ly  u sad . I  hope th a t  
» p a c if ic  re c o a a e n d a tio n s  fo r  re -w o rd ln g  w i l l  be made.

(1 4 ) S e c tio n  1 9 2 6 .6 5 1 ( » ) ; Trench box m a n u fa c tu re r»  suggested  m o d if ic a t io n s  
ia  t h is  c e c t io n .

(1 5 ) S e c tio n  1 9 2 6 .6 5 1 ( t ) : I t  was noted  th a t  th e  re q u ire m e n ts  in  t h is  s e c tio n  
do n o t e p p ly  to  many s h o rin g  system ». I t  was suggested to  e l im in a te  t h is  
s e c t io n . I  would recoaaand th a t  we t r y  t o  r e w r i t e  th e  s e c tio n  to  s im ply  
r e q u ir e  th a t  w o rkers  engaged In  th e  rem oval o f  s h o rin g  be not exposed to  mass 
wovaaent o f  s o i l  o r  ro c k  f r o a  banks w here s h o rin g  was re a o v e d .

(1 6 ) F ig u re  3 ; I t  was suggested to  e l im in a te  th e  p r o je c t io n  o f th e  sh orin g  
above th e  to p  o f th e  b ank, as t h is  is  n o t a lw ays th e  method used to  p ro te c t  
w orkers  f r o a  r o l l i n g  o b je c ts .
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U N ITE D  STATES D E P A R TM E N T OP C O M M ER C E  
N a tio n a l Bureau of S ta n d a rd *
Washington, Q.C. 80834
B ld g . 2 2 6 , Room B162 
(3 0 1 ) 921 -2648

July 13, 1981

M r. P au l Henson 
H r . A rth u r Schmuhl 
M r. James Lapping  
M r. John Ramage 
M r. P au l B ouley  
M r. Ronald S ta n e v ic h  
P r o f .  Jack M lc k l*
M r. John P a n n u llo

G entlem en:

A ttach ed  is  a copy o f  my d r a f t  memorandum on th e  San F ra n c is c o , C a l i f o r n ia  
Workshop. P le a s e  send me your coaments b e fo re  August 1 4 . 1 s h a l l  r e v is e
th e  memo a f t e r  I  re c e iv e  your comments. In  p a r t i c u l a r ,  I  want to  make sure  
th e re  a re  no In a c c u ra c ie s  and th a t  I  d id n 't  f a i l  to  address  Im p o rta n t is s u e s .

S in c e r e ly ,

F e l ix  7 .  Y o ke l Leader 
G e o te c h n ic a l E n g in e e rin g  Group 
S tru c tu re s  and M a te r ia ls  D iv is io n  
C enter f o r  B u ild in g  T e c ln o lo g y , NEL

A ttachm ent

c c : M r. W il l ia m  D r i s k i l l
M r. Bruce Simmers 
M r. Edward Hayden 
M r. John Chambless 
M r. C l i f f o r d  S im o n s  
M r. B i l l  Zc ino  
M r. George B ra d b e rry  
M r. John Cook 
M ri Jamas K le in fe ld e r
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U N ITE D  STATES D E P A R T M E N T  OF C O M M ER C E  
N a tio n a l Suroau o f S tan d ard s
Washington. O.C. 80834

B ld f .  2 2 6 , Rooa B162 
(3 0 1 ) 9 2 1 -2648

D R A F T

July 13, 1981

MEMORANDUM FOR Records o f  Che N10SH E x c a v a tio n  P ro je c t  

F ro a : F e l ix  Y . Y o k e l £“ 7 ^ >

S u b je c t: Workshop in  San F ra n c is c o , C a l i f o r n i a ,  J u ly  9 , 1981

T h is  aemorandua conveys a y  p e rs o n a l n o te s  and c o n e n C i r e la t in g  Co th e  C a l i f o r n ia  
W orkshop. In  t h is  ln s c a n c e , iC i s  not c le a r  vhecher AGC w i l l  produce a d e ta i le d  
Workshop r e p o r t .  H ow ever, p a r t ic ip a n ts  have been requesced Co submlc t h e i r  
coaments in  w r i t i n g .  These c o n e n c s  w i l l  be com piled  in  one document.

(1 )  G e n e ra l: The C a l i f o r n ia  OccupaC io n a l S a fe ty  and HealCb SCandard Board
r e c e n d y  p rep ared  a new d ra fc  s tan d ard  f o r  excavaC io n , tre n c h e s  and e a rth w o rk  
(see  A ttach m en t) ,  w hich  seeas t o  be a c c e p ta b le  to  th e  a f fe c te d  p a r t i e s .  I t  
was th e  u n d ers tan d in g  o f th e  Workshop p a r t ic ip a n ts  th a t  th e  S tandards  Board 
d e layed  ad o p tio n  o f t h i s  d r a f t  s tan d ard  u n t i l  Subpart P is  r e v is e d . There  
a re  s i m i l a r i t i e s  between th e  u n d e r ly in g  p h ilo s o p h ie s  o f  our d r a f t  and th e  
proposed C a l i f o r n ia  S ta n d a rd , however th e r e  a re  c o n s id e ra b le  d if fe r e n c e s  in  
th e  substance o f  th e s e  docum ents. Many o f  th e  su gg estio ns  made w ere In  th e  
d ir e c t io n  o f  t r y in g  to  e l im in a te  some o f  th e  d if fe r e n c e s  between th e  proposed  
C a l i f o r n ia  S tandard  and our proposed s tan d ard  -  g e n e r a lly  su g g e s tin g  th a t  
our d r a f t ,  r a t h e r  th a n  th e  C a l i f o r n ia  d r a f t ,  be changed.

In  g e n e r a l,  C a l i f o r n ia  c o n tra c to rs  seem to  fa v o r  a much more c o n s e rv a tiv e  
p r a c t ic e  th a n  c o n tra c to rs  in  o th e r  p a r ts  o f  th e  c o u n try . T h is  tre n d  m a n ife s ts  
i t s e l f  in  consen ts  on d e p th  l i m i t s  f o r  th e  S tandard  P r a c t ic e ,  a llo w a b le  s lo p es  
and compound s lo p e s , a l lo w a b le  s tre s s e s  and s o i l  c la s s i f i c a t io n  (a a  p e rc e iv e d  
by th e  p a r t i c ip a n t s ) .  One o f  th e  reasons f o r  t h is  approach la  th e  w idespread  
uae in  C a l i f o r n ia  o f  a  c o n tra c t  b id  i t e a  c o v e rin g  s h o r in g . Such a  b id  ite m  
seeas to  soaewhat reduce th a  in c e n t iv e  f o r  t r y in g  to  cu t th e  s h o rin g  c o s ts  
r e s u l t in g  f r o a  s a fe ty  r e g u la t io n s .  Most o f  th e  p a r t ic ip a n ts  suggested  th a t  
OSHA r e q u ir e  in c lu s io n  o f  s h o rin g  as a b id  i t e a  i s  c o n s tru c tio n  c o n t r a c ts .
I  in d ic a te d  th a t  I  would fa v o r  such an ap p ro ach , but t h a t  i t  i s  a y  u n d e rs ta n d in g  
t h a t  OSHA does n o t have th a  a u th o r i ty  t o  e n fo rc e  such a  re q u ire m e n t. B e fo re  
d is c u s s in g  d e ta i le d  c o a a e n t« ; I  want t o  b r i e f l y  d is c u s s  soae o f  th e  d if fe r e n c e s  
between o ur d r a f t  and th a  proposed C a l i f o r n ia  S ta n d a rd .

A . E x c a v a tio n  and T re n c h in g ; In  th e  p re s e n t v e rs io n  o f  S ubpart P , 
e x c a v a tio n  and t ra n c h ln g  a re  covered  in  a redundant fa a h lo n . In  
our proposed r e v is io n  o f  S ubpart P , th e  d is t in c t io n  between excava
t io n s  and tra n c h e s  is  e l im in a te d , and In s te a d  we d is t in g u is h  between  
s h o r t -  and lo n g -te rm  e x c a v a tio n s . The a p p l ic a b i l i t y  o f  soae o f  th e  
re q u ire m e n ts  t o  e x c a v a tio n s  can a ls o  be f u r t h e r  l im i te d  by b e t t e r  
d e f in in g  exp osu re . In  th e  proposed C a l i f o r n ia  d r a f t  th e r e  a re

<S>
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r t q u l r m s t i  w h ich  a p p ly  t o  b o th  n e m t i o u  and t r e n c h * * ,  and th a n  
a d d i t io n a l  r a q u lr M a n t a  f o r  tra n c h a a  o n ly .

H h l la  th a  C a l i f o r n ia  d r a f t  e l l a l a a t * *  th a  redundancy r e s u l t in g  f r o a  
a o p a ra ta  re q u lra a a o ts  f o r  tra n c h a a  and e x c a v a fIo n a ,  i t  doaa n o t  
f u l l y  a l l a l n a t a  th a  p ro b la a a  a a a o c la to d  w ith  th a  d e f in i t io n  o f  a  
t r a b c h .

> . S o l i  d a a a l f l c a t l o n ; Va la tro d u c a d  a a la p la  a o l l  c la s s i f i c a t io n  w ith  
th r a a  a o l l  ty p a a  -  h ard  and c o a p a c t, a c d lu a , and a a tu ra ta d  a o f t  and 
subm erged. Tha propoaad C a l i f o r n ia  S tan dard  haa two a o l l  d a a a a a :
"hard  c o a p a c t"  and " ru n n in g ."  Sunning a o l la  a ra  d a fln a d  a a : " E a rth
a a t a r l a l  whose a n g la  o f  repoaa la  a p p r o x la a ta ly  z a r o t aa In  th e  caaa  
o f a o l l  in  a n a a r ly  l i q u i d  s t a t e ,  o r  d r y ,  unpacked aand w hich flo w a  
f r e e ly  under a l ig h t  p ra a a u ra . Running a a t a r l a l  a la o  in c lu d e s  lo o se  
and d is tu rb e d  a a r th  th a t  can o n ly  ba c o n ta in e d  w ith  a o l ld  s h e e tin g "
( th a  la a t  aantanca waa added r e c e n t l y ) .

Tha propoaad C a l i f o r n ia  d a a a l f l c a t l o n  l a  based on a re c a n t S ta n fo rd  
D h lv e r s lty  s tu d y  w hich  I  d id  n o t a a a . A l l  a a r th  th a t  l a  n o t " n a m in g "  
l a  "h ard  c o a p a c t ."  Tha l a t a r a l  p ra a a u ra *  a s s o c ia te d  w ith  th a a a  a o l l  
c la a a a s  a ra  n o t e x p l i c i t l y  d a f ln a d . B a th e r , th e r e  a ra  p r a a c r lp t lv a  
ta b la a  f o r  wood, a lu a ln o a  p lp a  and h y d r a u lic  a y s ta a s , and a t a a l  p ip «  
and h y d r a u lic  s y s te a s . H ow ever, on Page 2 6 , P la ta  C -2 2 , w h ich  la  
addrasaad to  a n g ln a a rs , I t  l a  a ta ta d  th a t  "A a in im u a  c o e f f ic ie n t  o f  
a c t iv e  a a r th  p ra a a u ra  o f  35 p c f (K M -35) s h a l l  ba uaad In  a l l  c a lc u la 
t i o n  u n la a a  a  s e l l  e v a lu a t io n  in d ic a te s  o th e rw is e ."

N o rm a lly  th a  " c o a f f lc lc n t  o f  a c t lv a  a a r th  p ra a a u ra "  i s  d la a n a lo n le s a ,  
so I  aasuac th a t  35 p c f re p re a e n ta  th a  p ro d u c t o f  th e  c o e f f ic ie n t  and 
th a  u n i t  w a lg h t o f  th a  a o l l .  W hether I t  l a  auggeatad to  a ls o  uaa a 
square p ra a a u ra  d la g ra a  o f  0.8KW aa a t lp u la ta d  In  th a  p ra a a n t  
C a l i f o r n ia  S tandard  la  n o t d a a r .  There  l a  no s p e c if ic  gu idance f o r  
" ru n n in g "  a o l l a .

I  d id  soaa back c a lc u la t in g  f r o a  th a  propoaad t a b le ,  u a ln g  th a  a llo w a b le  
t l a b e r  a tra a a  o f  1300 p a l  -  20 /d  w hich  la  a t lp u la ta d  on Page 1 4 , and 
got a ln la u a  d la t r ib u te d  p re a s u ra s  o f  about 40  p c f f o r  th a  coapact a o l l ,  
and about 68 p c f  f o r  th a  ru n n in g  a o l l ,  w i th  a o s t a a a b a r s lz e a  auch more 
c o n a a r v a t iv e ly  d a a lg n a d . (Tha a q u a tio n  propoaad f o r  a llo w a b le  t l a b e r  
s tre a s e s  i s  no lo n g e r  used In  t l a b a r  e n g in e e r in g  p r a c t ic e .  A llo w a b le  
s tra a s a a  caae out auch h ig h e r  th an  th o a e  we propoaa f o r  hardwood, 
though th e y  aay  ba O .K . f o r  a tr a a a  graded s o ftw o o d . )

I  have soaa p ro b la a a  w ith  th a  propoaad C a l i f o r n ia  c la s s i f i c a t io n :  
aa f a r  aa I  can a a a , " ru n n in g "  a o l l  would In c lu d e  B uck, d ry  and 
subaerged sands and p ro b a b ly  o th a r  d ry  and aubaarged c o h e s lo n le s a  
a o l la  In c lu d in g  f i l l ,  and p o a a lb ly  aoaa v a ry  f is s u r e d  and v a ry  a o ft  
d a y a .  "H ard c o a p a c t"  a o l l a  would in c lu d e  a l l  bu t th a  v a ry  s o f t  
In t a c t  c la y s  and a  g re a t aany f la a u r a d  d a y a  w hich  can ba c o n ta in e d  
by spacad s h e e t in g , and p ro b a b ly  aany a o ls t  c o h a a lo n le a a  B a t a r i a Is . 
H y d r o s ta t ic  c o n d it io n s  a re  n o t a a n tlo n e d .
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I h i a  l a m a  m  c o o fu a e d . To« c o u ld  h m  •  a o f t  c la y  und er "h erd  and 
e t ^ t e t "  Cm  1m |  u  i t  h u  enough coheelon  t o  s tan d  up te m p o ra r ily  
t o  th e  bottom  o f  th e  e x c a v a t io n )  and a  d ry  sand under " n a m in g ."
T o t th e  c la y  «111 d e v e lo p  h ig h  l a t e r a l  p re o a u ra a  w h i le  th e  aaad would  
d ev e lo p  v e ry  lo w  p ro o e u ra a . T hu s, w h ile  i t  i a  p ro b a b ly  t r u e  t h a t  a  
■an in  th e  f i e l d  c o u ld  r e l a t i v e l y  e a a i ly  id e n t i f y  " ru n n in g ”  so 11a , 
th e  a o i la  do n o t sssm t o  be a o rte d  out w ith  re a p e c t t o  a n t ic ip a te d  
l a t e r a l  p ra a a u ra a  and a ta b la  e lo p e s .

There  i a  no o n e -to -o n e  correspondence between o u r "hard  and com pact" 
s o i ls  and th e  "hard  com pact" » o i l s  proposed f o r  th e  C a l i f o r n ia  
c la s s i f i c a t io n ,  even though I  sense th a t  soae o f  th e  Workshop 
p a r t ic ip a n ts  may have had th a t  p e rc e p t io n . C o n s id e rin g  th e  v id e  range  
o f  s o i ls  th a t  co u ld  f a l l  w i th in  t h is  c a te g o ry , th e  40  p c f  X c a lc u la te d  
*cc th e  t a b le  may be on th e  low  s id e  ( C a l i f o r n ia  "h ard  com pact"  s o i ls  
c o u ld  in c lu d e  s o f t  c la y a ) .  Our "Type A" s o i ls  a re  n o t b roken  o u t In  
t h le  c l a a a l f i c a t lo n ,  b u t sose o f  o u r Type B s o i ls  a re  th row n  in to  
" ru n n in g "  ( th e  d ry  c o h a a io n le a a  s o i ls )  and soae o f  o u r Typo C s o i ls  
a re  th row n in t o  "h ard  com pact" ( th e  a o f t  c la y s ) .  X b e l ie v e  t h a t  i f  
wa do In s is t  h a v in g  o n ly  two s o i l  c la s s e s , a  a o re  lo g ic a l  s p l i t  would  
be o b ta in e d  by p u t t in g  Type A and B to g e th e r  and le a v in g  Type C s o i ls  
aa we now d e f in e  them .

A no th er s ig n i f ic a n t  fe a t u r e  o f  th e  proposed C a l i f o r n ia  system  i s  th a t  
o u r Type A s o i ls  a re  n o t b roken  out as a c a te g o ry . T h e ir  35 p c f  
m lnlm im  "KW” i s  an in d ic a t io n  o f  t h a t .  X was sw are th a t  th e  l e t e r a l  
p re s s u re  p re s e n t ly  s t ip u la te d  in  th e  C a l i f o r n ia  S tan dard  f o r  "hard  
com pact” s o i ls  w ere deemed in a d e q u a te  in  th e  " C a l i f o r n ia  T rench ing  
and S ho rin g  M anual" ( C a l t r a n s ) . X f we w ere to  l ik e w is e  e l im in a te  
Type A s o i ls  on a  n a tio n w id e  b a s is ,  many s h o rin g  system s p re e e n t ly  
s u c c e s s fu lly  used would be deemed In a d e q u a te .

Somehow th e  proposed C a l i f o r n ia  c la s s i f i c a t io n  conveys th e  Im press io n  
t h a t  s o i ls  w hich w i l l  s tand  v e r t i c a l l y  when you d ig  r e q u ir e  le a s  s h o r in g . 
I f  we ta k e  f o r  in s ts n c e  a c la y  t h a t  would s tand  up in  a 12 f t . c u t ,
I t s  cohesion  would be about 300 l h / f t .2 .  T h is  Is  a  s o f t  c la y ,  w hich  
a c c o rd in g  to  what we know c o u ld  d eve lo p  a v e ry  h ig h  l e t e r a l  p re s s u re ,  
c e r t a in ly  such h ig h e r  th a n  th a t  o f  a d ry  sand. T e t th e  c la y  would be 
c la e a i f l a d  aa "h ard  com pact" in  th e  C a l i f o r n ia  scheme i f  th e  tre n c h  
dug I s  le s s  th a n  12 f t .  d eep . In  o u r c la s s i f i c a t io n  i t  would be  
Type C.

In  c lo s in g , X would l i k e  t o  n o te  th a t  th e  p re s e n t C a l i f o r n ia  S tandard  
c o n ta in s  a s a i l  c la s s i f i c a t io n  w h ich  is  v e ry  c o m p a tib le  w ith  th e  one 
we a re  p ro po s ing  and w h ich  t o  my know ledge haa a  s u c c e s s fu l 20  y e a r  
t r a c k  re c o rd .

S ho rin g  System S e le c t io n : As X a lr e a d y  n o te d , th e  propoaed C a l i f o r n ia
S tan dard  s t ip u la t e s  s p e c i f ic  s h o r in g  system s. Such an approach may 
be a t t r a c t i v e  f o r  o u r a ta n d a rd  p r a c t ic e ,  and c o u ld  be accom plished  
in  an A pp en dix . H ow ever, i t  would be p ro b a b ly  lm p o a a ib le  to  do t h is  
f o r  t im b e r  s h o rin g  on a n a tio n w id e  b a a la .  We a ls o  w ould have to  make 
s u re  th a t  a l l  e x is t in g  and p o t e n t ia l  fu tu r e  systoma g e t e q u a l 
c o n s ld e ra t  io n .
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( 2 )  Q t l i f l d  mad Ca w i t t  F i t i o b ! S « n r * l  c o n t r ib u t io n s  w ere atlt to  c h i«  
c w t t B W M y t  I I R  aoggaeted  th a t  1C bo re q u ire d  th a t  th o  q u a l i f ie d  p a ta c a .
«bon d a a ig n la g  a h o r ln g , ahou ld  w t a l t  c a lc u la t io n « .  A l a  would p a t h la  on tb a  
apoc « h a i a n a a f f t ln i happens. l o t  I t  would o n ly  r m a l  d 't f lc la n c ia a  b a fo r«  an  
a e c ld a n t i f  aoae k in d  o f  p a a r re v ie w  l a  n aad . P eer re v ie w  l a  now a u c c e a a fu lly  
vaad w ith  ASFE. C a l i f o r n ia  ACC proposed to  r e q u ir e  th a t  th a  q u a l i f ie d  parson  
be "d a a lg n a ta d  by th a  c o n t r a c to r ."  T h is  would aake  th a  c o n tra c to r  re s p o n s ib le  
f o r  th a  co apatanca o f  th a  p e ra o a . C a l i f o r n ia  ACC a la o  propoaad t o  a l l a ln a t a  
th e  c o a p a ta n t person  and uae o n ly  q u a l i f ie d  persons f o r  e v e ry th in g . X t seaas  
th a t  b o th  th a  ASFE and th a  ACC au g g ea tlo n a  c o n ta in  concepts  w h ich  would im prove  
o ur d e f i n i t i o n .  A no ther in te r e s t in g  and im p o rta n t p o in t waa aade by th e  
Oregon A FL-C IO : a  " q u a l i f ie d  p erso n" f r o a  Montana waa in  charge o f  an
e x c a v a tio n  in  Oregon. The e x c a v a tio n  in  Oregon c o lla p s e d , because th e  aan
was n o t f a a l l i a r  w ith  lo c a l  c o n d it io n s . T h is  perhaps u nd ersco res  th e  im portance  
o f a a a lg n in g  r e a p o n a lb i l l t l e a  to  th e  c o n tra c to r  w hich waa a tra a » e d  by th e  
C a l i f o r n ia  ACC.

(3 )  Depth L im ita t io n  o f  S tandard  P r a c t ic e ; C a l i f o r n ia  ACC au p p o rta  20 f t . -
aa in  th a  C a l i f o r n ia  S ta n d a rd . A re p r e a e n ta t lv c  o f  th e  A a e rlc a n  Gas A a a o c ia tio n  
(ACA) noted  th a t  backhoes In  h la  a re a  have a depth  reach  o f  about 20 f t .  and 
n o t 24 f t .  aa was n o te d  in  T axaa .

(4 )  A c c id e n ta ; A r e p r e a e n ta t lv c  f r o a  L ib e r ty  M u tu a l no ted  th a t  he has no 
re c o rd  w hataoever o f  f a t a l i t l e a  in  shored e x c a v a tio n a . Some o f  th e  p a r t ic ip a n ts  
noted  th a t  th e y  a re  aware o f  auch ca s e s . I  p o in te d  o u t ,  th a t  even though our 
e v id e n c e  ten d a  t o  in d ic a t e  th a t  aany o f  th e  c o lla p s e d  tre n c h e a  were n o t sh o red , 
wa looked  a t  two caaes o f  f a t a l i t l e a  ir .  im p ro p e rly  shored e x c a v a tio n s  d u rin g  
o ur a tu d y .

(5 )  A llo w a b le  S lo p e s ; C a l i f o r n ia  ACC auggeated th a t  th e  compound a lo p e  case  
ahown in  F ig u re  2 ,  Caae XV ahould  be l im i t e d  to  12 f t .  d e^ th  in  hard  compact 
s o i ls  ( C a l i f o r n ia  d e f in i t io n )  and ahown aa in  th e  C a l i f o r n ia  S ta n d a rd . I t  
was a la o  n o te d  th a t  a C a l i f o r n ia  a tu d y  shows th a t  th e  bank n e x t to  th e  work  
a re a  in  Caae X I I  would be a a fe  a t  4 f t .  d e p th . X have no p ro b le a a  w ith  th e s e  
su gg estio ns  (e x c e p t th a t  we do n o t have th e  C a l i f o r n ia  "hard  compact" c a te g o r y ) ,
excep t perhapa t h a t  th e y  may be to o  r e a t r l c t i v e .  They a re  baaed on a a tudy
by R . T . F ra n k ia n  and A aaoc. (see  A tta c h m e n t). The concept uaed in  t h is  study  
was th a t  o f  e q u iv a le n c y  to  an unaupported  5 f t .  deep v e r t i c a l  bank. Such a 
bank would "J u a t stand up" in  a v e ry  a o f t  c la y  w ith  co h ea lve  a tre n g th  o f  o n ly  
150 p c f -  a  v a ry  a o f t  s o i l  In d e e d , w hich l a  o n ly  r a r e ly  e n c o u n te re d . For auch 
a a o i l ,  i f  I t  can be aloped  a t  a l l ,  o u r a llo w a b le  a lo p e  would be o n ly  1 - 1 /2  to  
1 , a v e ry  f l a t  a lo p e . (Xir propoaad compound a lo p ea  In  F ig u re  2 a re  beaed on 
a aoaewhat d i f f e r e n t  a e t o f  aaaum ptiona: e q u iv a le n t s t a b i l i t y  t o  a a loped
tre n c h  f o r  w h atever th e  d e p th  o f th e  tre n c h  happena to  b e . Of course many o f  
o u r Type B e o l la  w i l l  no t s tand  w ith  an unsupported  bank o f  any d e p th , s in c e  
th e y  TOuld be " ru n n in g "  by th e  C a l i f o r n ia  S ta n d a rd .

A no th er p o in t  th a t  waa aade waa t h a t  o u r a ta e p e a t a llo w a b le  a lo p ea  In  T a b le  1 
a re  n o t n e c e a s a r lly  a ta b le  f o r  th a  a o i l  ty p e  In  a l l  c a a e a . T h ia  l a  c o r r e c t ,  
and th a t  l a  tb a  raaao n  why X have t r o u b le  w i th  d ro p p in g  th a  " a ta b le  a lo p e "  
co n c e p t. X t l a  n o t p r a c t i c a l  t o  coae up w ith  a lo p ea  w hich would be a ta b le  f o r  
a l l  c a a e a . What we have now la  maximum a llo w a b le  a lo p ea  w hich  ahould  n o t be
exceeded w ith o u t an e n g in e e rin g  a tu d y .
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( i )  S h o rt- T i »  and L a n a -T a ra  f a o r i t l o p » ; C a l i f o r n ia  ACC n i | | M t « d  t o  drop  
tb a  d is t i n c t io n .  S i a l l t r  a u g g es tio n s  w r *  nada l a  o th e r  V e rk a b e p i. Tha 
p n U a  Z h m  w ith  tb o a a  auggestJona l a  th a t  th a y  would f o r e *  os t e  la c re a s e  
th a  a a fa c y  a e r g l i ia .  B ut I f  w  la c re a a e  th o s e  by auch v a  w i l l  and up w ith  a  
a c h a a * w h ich  l a  auch  a e r a  e o s M m t l n  th a n  what w  now e o n a ld a r good p r a c t ic a .  
Ona ia t c r e a t in g  s u g g ea tlo n  th a t  aaa  nada l a  th a t  a  ra a a a a a a a a n t o f  s h o rin g  in  
a  lo n g - t e t a  s i t u a t io n  co u ld  ba nada whenever p e o p le  a ra  axpoaad.

(7 )  L o c a l O p tio n a l I t  una s tre s s e d  th a t  any R a t io n a l  S tan dard  should  ba 
f l e x i b l e  enough to  accaao date  lo c a l  o p t io n s . As I  s ta te d  in  a y  p re v io u s  
■«B oranda, I  s tr o n g ly  re c o m e n d  th a t  we have a a e c h a n is a  by w hich  we can 
p e r a l t  lo c a l  o p tio n s  w ith  proven t r a c k  re c o rd s  w hich d e v ia te  f r o a  tn e  
"S tandard  P r a c t ic e ."

(8 )  E x c a v a tio n  Below B o tto a  o f  S horing  o r  Trench Box; The C a l i f o r n ia  groups  
te n d  to  support th e  2 f t .  l i m i t  we h a v e , w hich la  a ls o  in  th e  C a l i f o r n ia  
S ta n d a rd . T h is  a g a in  i s  an in d ic a t io n  o f  th a  c o n a e rv a tia a  o f  th e  C a l i f o r n ia  
AGC. I t  a la o  aay  be r e la te d  to  work a e th o d s .

(9 )  S e c tio n  1 9 2 6 .6 5 1 (d ) ; Add " . . .  w a te r  c h a l l  n o t be a llo w a d  t o  a c c u a u la te  
in  an e x c a v a tio n  w h ile  work i a  in  p ro g ress  . . . ”

(1 0 )  S e c tio n  1 9 2 6 .6 5 1 ( e ) ; ” . . .  th e  s id e  o f  th e  e x c a v a tio n  s h a l l  be shored . . . "
Is  to o  r e s t r i c t i v e .  Ocher methods may be u s e d . A lso  S e c tio n  is  co n s id e re d  
redundant a l t o g e th e r .

(1 1 )  Sección  1 9 2 6 .6 5 1 (g ) : Should be e l im in a te d , o r  perhaps changed Co proposed  
C a l i f o r n ia  p r o v is io n .

(1 2 ) S e c tio n  1 9 2 6 .6 5 1 (h ) : " re m o te ly  lo c a te d "  should be e l la ln a c e d .

(1 3 ) S e c tio n  1 9 2 6 .6 5 1 ( k ) : There  should be a h e ig h t l im i t a c ió n .  In  th e  proposed  
C a l i f o r n ia  S tandard  i t  i s  7 -1 /2  f t . (no reason  f o r  h e ig h t was s u g g e s te d ).

(1 4 )  S e c tio n  1 9 2 6 .6 5 1 ( k ) : There  should  be a  g e n e ra l re q u ire m e n t f o r  good 
access l i k e  in  th e  C a l i f o r n ia  S ta n d a rd .

(1 5 )  S e c tio n  1 9 2 6 .6 5 1 (1 ) : Should perhaps be e lim in a te d .

(1 6 )  S e c tio n  1 9 2 6 .6 5 1 ( e ) ; I t  1« suggested th a t  th e  C a l i f o r n ia  S tandard  has 
a b e t t e r  fo rm u la t io n . However th e  problem  o f  d e f in in g  " v ib r a t io n "  w h ich  was 
n o ted  In  Texas i a  n o t ao lved  in  th e  propose«* C a l i f o r n ia  S tandard  e i t h e r .

(1 7 )  S e c tio n  1 9 2 6 .6 5 1 (h ) ; There  should be r a t h e r  a  perfo rm ance re q u ire m e n t  
f o r  p r o te c t in g  w o rkers  ¿ g a in s t f a l l i n g  In to  a t r e n c h .

(1 8 )  S e c tio n  1 9 2 6 .6 5 1 (g ) ; I t  was s tr o n g ly  suggested to  e l im in a te  t h is  a ta te m e n t.

(1 9 )  S e c tio n  1 9 2 6 .6 5 2  ( b ) ( 4 )  ( n )  ♦ . Should, be i n  an ap pen d ix  o r  in - t h a  d e f in i t io n s .

(2 0 )  S e c tio n  1 9 2 6 .6 5 2 ( b ) ( 4 ) ( 1 ) ; Was co n s id e re d  perhaps to o  c o o p }lc a te d

(2 1 )  S e c tio n  1 9 2 6 .6 5 2 ( b ) ( 5 ) ( 1 ) ; O p tion  eh ou ld  b e  p ro v id e d  t o  -Th lock o f f "  th e  
in te r c e p t in g  tre n c h  w ith  a h o r ln g .

2S
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(2 2 )  Seet i c a  1 9 2 6 .6 3 3 (a ) t A u th o ris e d  by wbc«T

(2 3 )  S e c tio n  1 9 2 6 .6 5 3 (h ) t b ig in a c r  should  b« wC i v i l . "

A tttc faaancs
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January 10, 1977

Associated General Contractors 
of California 

Safety Committee 
c/o Granite Construction Company 
P.O. Box 900
Watsonville, California 95076 

Attention: Mr. Bruce G. Summers, Chairman

Gentlemen:

Transmitted herewith are ten copies of our "Study to 
Determine Compound Slopes Equivalent to CAL-3SHA Allowable 
Unshored Slope," dated January 10, 1977.

This study was planned in consultation with Mr. Summers 
and Mr. J. M. Lyles.

It is the conclusion of this study that when the total
depth of the axcavation does not exceed 8 feet, a 3/4 hori
zontal to 1 vertical slope with a 3Jj-foot vertical cut at 
the toe, is equal and equivalent in stability to a 5-foot 
high vertical slope. The same condition exists for cuts up 
to 12 feet in total height when the gradient of the slope 
above a 3%-foot vertical cut is 1 to 1.

Should you wish to discuss the study further or have
any questions, please do not hesitate to call.

Tours very truly

KSP/RTF/rk (10)

LOCI ATES
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STUDY TO DETERMINE COMPOUND SLOPES THA'T* ARE 

EQUIVALENT TO CAL-OSHA ALLOWABLE UNSHOR&O SLOPES

INTRODUCTION

The purpose of this study is to determine which unshored 

configurstions of compound slopes would possess stabilities 

equal and equivalent to the stability of either a 5 foot 

high vertical or a 12 foot high. 3/4 to 1 unshored slope, as 

allowed in the CAL-OSHA Construction Safety Orders. The 5 

foot vertical and the 3/4 to 1 slopes are plain, that is, 

consist of a single, unbroken slope face. The compound slopes 

reported in this study consist of a vertical cut at the toe 

of an inclined plane.

This study is limited to soils which possess strengths 

sufficient to stand at those configurations permitted by the 

CAL-OSHA standards. Consideration of clean, running sands, 

saturated sands, and other soils which would not be stable on 

• 5 foot high vertical slope have been eliminated from this 

study.
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BASIS OF ANALYSIS 

£ The analysis began with the determination of those

strengths which are required for the stability of the plain 

5 foot vertical slope and the 12 foot high 3/4 to 1 plain 

•lope. The method, of analysis was that commonly used and 

referred to as the slip circle method. The analysis included 

consideration of a variety of tension crack locations and 

calculations were extended until the most critical combina

tion of slip circle and tension crack was obtained.

It was found that the 5 foot high vertical slope was 

more critical than the 12 loot high 3/4 to 1 slope, that is, 

the 5 foot high slope would require soil strengths 

than the strengths required to maintain the same degree cf 

stability for the 3/4 to 1 slope. For purposes of this re

port we will refer to the 5 foot vertical slope as the stan

dard slope, since it is that slope which will set the standard 

for stability of the compound slopes.

Starting with the strengths which were required for 

stability of the standard slope a variety of compound slopes 

were analyzed, each with an entire new series of trial slip 

circles for each configuration. Each of the calculations 

included consideration of the most critical location for a 

tension crack. Thus for each total slope height (depth of 

trench) one specific configuration was obtained which would 

possess a stability equal and equivalent to the stability of 

the standard slope.
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Equivalent stability is defined by M a n s  of the 

ratio of the soil resistance available (Sa) as deterained 

from the standard slope, to the soil resistance required 

(Sr) to provide stability for the compound slope. When 

Sr is equal to Sa, that is, when the resistance required 

is equal to the resistance available, the compound slope 

would have a stability equal and equivalent to the standard 

slope.

Other ratios of Sa/Sr nay be considered, and where 

the same ratio occurs between a compound slope and the stan

dard slope, it can be stated that the stabilities of these 

two slopes are equal and equivalent.

RESULTS OF ANALYSIS

Calculations were made for compound slopes with overall 

heights (depth of trench) of 8 feet and 12 feet. For both 8 

and 12 foot slopes the gradient of the upper portion of the 

slope was varied and the height of vertical toe was varied. 

The results of the calculations for the final configurations 

are presented on the following pages.

Where the height of the vertical portion of the slope 

at the toe is 3% feet, the stability of the 8 feet high 

slope is equal and equivalent to the standard slope when the 

upper portion of the slope is inclined at 3/4 to 1.

Where the height of the vertical cut is again 3*i feet 

and the overall height is 12 feet the stability of this 

configuration is at least equal and equivalent to the stan

dard slope when the upper portion of the slope is inclined 

at 1 to 1.
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\
The affect of vatar eoliactad in tha most critical

7 tan»ion crack has also baan investigated. Zf It is assumed

* that tha critical tansion crack for tha standard slopa is 

fillad by water and calculations ara made on tha affact of 

water filling tha'most critical tansion crack of any of the com

pound slopes, tha ratio of Sa to Sr for the compound slope 

is greater than unity, that is, tha compound slopa possesses 

a stability at laast aqual to that of tha standard slopa.

If tha total depth of tha cut does not exceed 8 feet, 

the atability of a 3/4 to 1 slope vith the lower feet cut 

vertically is aqual and equivalent to the stability of a 5 

foot high vertical cut excavated in the same soil.

If tha total depth of the cut does not exceed 12 feet, 

the stability of a 1 to 1 slopa with the lower 3% feet cut 

vertically is at laast aqual and equivalent to the stability 

of a 5 foot high vertical cut excavated in the same soil.

CONCLUSIONS

-oOo-

The following Plates are attached and complete this

report:

Sample Calculations

Respectfully Submitted

KSF/KTF/rk
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. .  v  STANDARDS PRESENTATION Pc 1 of J ±

" CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

A M n d  tha definition of Excavation, Trenches, earthwork In Sactio' 
1S04 to roadt

Excavation, Trenches, earthwork.

* (A) Ball Bola. An additional axcavation made Into tha sides or 
bottom of a traneh to provide additional work apace.

(B) Balled Excavation. A part of a ahaft or footing 
axcavation, usually naar the bottom and bell-shaped, that Bakes the 
cross-sactional araa at that point largar than that above.

(C) Braces for Excavations. Tha horizontal members of tha 
•boring systea whose onds bear against tbe uprights or stringers.

(D) Earthwork. Tha process of excavajjng, moving, storing, 
placing, and working any type of earth materials.

(Ej Excavation. A man-made cavity or dapression in the earth's 
surface, including its sides, walls, or faces foraed by earth 
raaoval and producing unsupported earth conditions by reason of tha 
axcavation. If installed forms or siailar structures reduce the 
dapth to width relationship, an excavation may become a trench.

(P) Bard Compact. All aarth material not classified as 
running. e-r-nnafcebie-r

(G) Qualified Person. A person designated by the employer who 
by reason of experience or instruction is familiar with the 
operation to be performed and the hazards involved.

(H) Running. Earth material whose angle of repose is 
approximately zero, aa in the case of soil in a nearly liquid stata, 
or dry, unpacked sand which flows freely under slight pressure. 
Running material also includes loose or disturbed earth that can 
only be contained with solid sheeting.

(X) Shaft. An axcavation undor earth's surface whose depth, 
either horizontal or vertical, is much graatar than its 
cross-sectional dimensions such as those formed to serve as wells, 
casspools, certain foundation footings, and under streets, 
railroads, buildings, ate.
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(J) I h w t  H i t ,  k » H t .  »r shoeting. that ■<» fora on» of a 
nuoui Interlocking line. or > rowof tfbtr. concrtu. or >t»l

files. driven in close contact to proviso s tight wali to r«»Ut the ateral pressure of water. adjacent earth. or other materials.

(K) Shore (Strut). A supporting member that resists a 
compressive force imposed by a load.

( ) Shoring System. A temporary structure for the support of
•arth surfaces formed as a result of excavation work.

(M) Sides, Wallsr snd Paces. The vertical or inclined earth
surfaces foraed as a result of excavation work.

(N) Sloping e£-Be*th. fhe-engle-^th-fche-hof+eentei-wl^eh-e 
pe**4e«ie‘r-e««tfc-aete*4ei‘*'w444-stend-4Ade{4fl4teiy-w4tfceet-aeveaen«'r 
A method of excavation whereby the faces of an excavation or trench 
are laid back to provide protection from aoving ground.

(0) Spoil. The earth aaterial that is reaoved in the foraation 
of an excavation.

(P) Stringers. The horizontal aembers of the shoring system 
whose sides bear against the uprights or~ea*»h.

(Q) Trench. Shali-aeefl-an-eNeavatien-iA-whieh-the-depfefe 
eaeeede-the-evereg e-w4dfeh-ef-4<‘s-e* eas-seefcien-r-- SNeavatiens-fehafe 
ei«-aoM-tha^-l5-feefe-w4de-at-fch*-hetk»MT-ahaf fe97-t«*nnelST-ani-a*ne 
eieeavati»ns-e*e-Refe-fcFeneheeT A narrow excavation made below the 
surface of the ground. In general, the depth is greater than the 
width at the bottom, but the width of a trench at the bottom is not 
greater than 1& ¿eet.

5R) Trench Jack. Screw or hydraulic type jacks used as cross
~ng in a trench shoring system.

(S) Trench Shield. A shoring system generally composed -of'
steel plates and bracing, welded or bolted together, which support 
the walls of a trench from tne ground level to the trench bottom of 
wFIch can be aoved along as work progresses. *

Wns*aMe7-as-ssed-4«-Art4eie-6T—Berth-aete*4e4-ether-fehen 
*«Aft4Af-*het7-fc«eeeae-e'f-4te>Ae-fcef e-ef-the^nfittenee-el-reieted 
•*ad4«4enS7-e«Aiiet-he-depended*apen-to-rema4n-4n-p4eee-w4theet-e>it*a 
•appe#t7-saeh-ae-we«ld-he-iairn4shed-by-e-ayatea-ef-shef4ng'T

(T) Uprights. The vertical aeabers of the shoring system.

(U) Walar. A structural aeaber in a horizontal or nearly
horizontal position used for stiffening or securing other components 
of concrete foras, excavation sheeting, or siailar teaporary 
structures.



Adopt mw  Section 134V to r**d t
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l a L .  i»c«v»tlpn«. •
* ( s )  S c o p » .  S»ctlons 1 5 4 1 ( b )  through (n) snd 1 5 4 1  apply to ill 

SKC»v»tion». tranches. «haft» or xrthwork and »stabli'sh »ssential 
requirement» »nd minimum standards of safety in earth excavation 
work.

MOTE; Cl) Whenever the tifN  "exruvatlon(»)* 1» used i t  »Iso 
applies to trenches, »haft»and other earthwork.

2) for addition»! shaft and inciln» »xcavatlon d»t»lls, s»» 
ons 154i »nd l54i.
¿3) For »ddltional »»rthwork »xcavatlon details. see Sections 

1544 through 1&4^ which »poly to such work locations as borrow pits, 
road or dan construction sites and similar work areas.

¿4) The Orders in this Article do not apply to work covered by 
the Mine Safety Orders or the Tunnel Safety Orders.

Cb) Preparations.

(1) Prior to opening an »xcavatlon^ the employer shall 
determine whether underground installations aucn as, sewer", water, 
fuel, »lectric lines, telecommunication lines, etc., will be 
encountered.' »nd 11 so. where such underground Installations are 
located.

(2) When the »xcavatlon work approaches the approximate 
crossing or parallel location of such an underground installation 
and danger of accidental contact or disturbance is possible, the 
ex^ct location shall be determined by appropriate means before 
proceeding. When It is uncovered, adequate protection shall be 
provided zor the existing installation.

JT) All known owners of underground facilities In *the area 
ved shall be advised'of proposed work at least 43 Working hours 

prior to the start o£ »xcavatlon work. ^— *

Exception? emergency repair work to underground facilities.

(4) Trees, boulders, poles and other surface encumbrances 
located ss as to create a hazard to employees Involved in excavation 
work, or in the vicinity thereof »t any time during operations. 
shallberemoved or wade safe before excavating is begun.
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t*) . . J W f f i

11 Mo — ploi _ ___ _ ____ _. ___

Sr »flj«c»nt to >nv excavation until a reasonable examination of »aae a» boon bv * qualified ptnon to determine that no
xscoqnlsablo conditions exist exposing them to injury fro« possible

Ìli Mo —ployor »holl causo or porolt hi» employees to work ln
ja 1

P o y n |  groûn?
_ !) Excavation» shall bo inspected by a qualified p t n o n  after

ovory rainstorm or othtr hazard-increasing occurrence and the 
protaction against »lid»» and cave-ins »hall ba Increased, if 
nvcessary. before employee» are permitted to enter the excavation.

(d) Protection. Employee» who mu»t enter excavation» 5 feet or 
more ^n depth »hall be protected by a system of »horlng. »loping of~ 
the ground, benching, or other affective mean» as provided by these 
Order». Protection for employee» who must work In excavations less 
than 5 foot In depth »nail al»o ba provided when examination by a 
qualified person indicate» that hasardou» ground movement may be"’ 
expected.

(e) Spoil.

(1) Excavated material »hall be prevented from falling back 
Into the area where employee» are working. This »hall be done 'Ey 
locating the »poil at a distance from the edge of the excavation 
consistent with the'character of the material and the nature of the 
operation», but unless otherwise contained, in no case »hall be 
excavated material be'placed closer than 2 feet from the edge of 
excavations.

d Ì2) Mo method that disturbs the »oil that ts In place (such as 
nq »takes) »hall be used to contain the «poil material.

}f) Supervision. Excavation work and work In an excavation 
at all times be under the Immediate supervision of someone 

with authority and qualifications to modify the »horing. sloping or 
other system or work methods a» necessary to provide greater 
safety. Such modification shall 'not permit the specific dimension 
requirements of other Orders to be le»» restrictive than »hown 
except as permitted by Section 1541(a) This person shall
examine the material under excavation and Improve the »horlng or 
other method» beyond the minimum requirements, as necessary, to 
Insure protection of worker» from moving ground.

iv
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c«i Access. ^

(11 A CQiiwnUnt ind >if> ■uni of >ce w »  »hall bt orovld>d for 
—ploy»»« to t n U r  and l » v *  »n excavated area. This »hall consist*" 
ofaatalrway, ladder or ramp securely fastened in place at suitably 
«uarded or protected locations where employees art working.

ii) Whan employees ara required to ba in tranches 4 feet or 
»»rain depth. a safe naans of acctis ****** be provided and located 
so ss"to require no more than 25 feet of lateral travel.

Excaption: In utility tranches less than 5 feet in depth, earth
ranps orsteps are acceptable providad that thav are not core than 
75 te'et* on centers.

(hi Crossings.

(1) Trenches shall be crossed only where safe crossings have 
been provided.

(2) When walkways or bridges are provided across excavated 
areas, they snail be provided with 'staindard guardrails and toeboards 
when the depth of excavation exceeds 7-1/2”feet.

(1) Excavators. An employee working In tne vicinity of 
operating excavating equipment shall be required to work in a safe 
position such that the employee is not in danger of falling into or 
otherwise contacting the machines novinq parts.

(i) Undermining.

(1) Mo excavation work shall take place below the level of the 
baseof an adjacent foundation, retaining wall or other structure 
until it has been determined by a qualified person that such 
excavation will in no way create a hazard to workers or until 
adequate safety measures nave been taken for the protection of 
workers.

t2)"* Undermined sidewalks and/or pavements »hall be supported to 
safely carry all anticipated loads.

O) if the stability of adjoining buildings or walls Is 
endangered by excavations, either shoring, bracing, underpinning, or 
other~nethod affording equivalent protection for workers shalT-be 
provided as necessary to ensure their safety. All such systems 
shall be Inspected dally or more often, as conditions warrant, by a 
qualified person arid the protection effectively maintained.
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m  a>t»lnliw w>il».

<11 Mo t i l» t liK iw « llo r  other »tructure »hall b» >«di by r«««on 
of »n txeivitlon orbackflfl.to function as a retalnlng wall untll 
I t  ha» been determlned that »uch wall will »afely wlth»tand »11

»ource off hazard to worker».

hold any

’•»pactad load» that otherwise Might be a »ource off hazard to 
. 12) Wherever a permanent retaining wall, tn llau of tha 

temporary »horing system of this Article, i» constructed to

f*~*art of an excavation that might endanger workers, »uch wall shall
e designed and constructed to effectively resist all existing and 

expected loads. Standards of design »hall be comparable to those of 
The California Administrative Code. Title 24. Building Standards, or 
any comparable local building code of egual or greater 
restrictiveness. ^

^  Barrier» at Unattended Work Location».

Cl) Mean» »hall be provided to prevent mobile equipment from
Inadvertently entering excavations.

(2) Adequate physical barrier protection shall be provided to 
prevent employees from ¿ailing into excavations.

}A? All wells, pits, shafts, caissons, etc., »hall be 
caced or securely covered.
(B) Upon completion of exploration and »imilar operations, 

temporary wells, pits, »hafts, etc.. shall be backfilled.

Cm) Water Accumulation.

(1) Diversion ditches, dikes, or other effective weans shall be 
used to prevent surface water from entering an excavation and to 
“provide adequate drainage of the area adjacent to the excavation.

2) Accumulations of water in excavations which endanger the
stab , l i ty  of those excavations or pose a hazard to employees shall
be contrôlai ad ~5TtPfe further work progresses.

fnV VibrationsAr Superimposed Load». Special »afety 
provisions consis-t-tng of additional bracing or other effective means 
»hall be taken at excavations adjacent to streets, railroads, or 
»ources of external vibrations or 'superimposed loads. Similar« 
Tovlsions shall be taken in excavations made In areas that have 
een previously filled.f

A
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Adopt » w  Section 1S41 to rudi

1S41. Shoring. Sloping and »»itching g y i t w .

fa) general.
* :

{!) All »atorials of the shoring system used In complying with 
tbo prevision« of this Article shall be free Iron defects and amage 
S h a t S ig ht in any way Impair their protection function.

( 2 ) W h e r e  a shoring system is used It **-*11 be ¿»signed and 
install»<3 to sustain ell existing and expected loads.

(j) Provisions shall be made by the employer to prevent Injury 
to eoploye»s engaged in th» Installation of shoring for tranches and 
oth»r excavations. IrT tr»nch work this »ay be don» by providing and 
requiring th» use of devices that will allow upp»r cioss braces to*~ 
be placed fro« the ground surface before employees work in the 
tr»nch at thos» points. In deep trenches requiring additional 
braces, workers shall then progress downward, protected by cross 
braces that have already been set firmly in place. The r»v»rs» 
procedure shall be followed when removing sHoring.

(4) Mo part of the shoring system of any excavation shall be 
removed until effective seal» have been taken to avoid hazards'to 
employees from moving ground.

(5) Ii a newly installed masonary or concrete wall is to be 
depended upon for protection against moving ground, it shall have 
attained adequate strength to sustain resulting pressures before 
employees are permitted~to enter. — >

¿o) If the excavation Is deeper thin 29 feetyor an alternate
shoring, sloping or benching system or combination thereof is to be 
used, a civil engineer, currently registered In California, 'shall "n 
prepare detailed"plans showing the materials'and methods to be 
used. See Appendix Plate C-22.

Exception: Sloping or b»nchlng as p»rmltt»d by this Article.

(A) Wh»r» alternate shoring, sloping, or benching systems are 
used, the engineers detailed plans shall b» a'vailable for 
inspection by th» Division at th» work sit». ‘

(B) E m p l o y s  must be adequately trained in the safety
precautions and hazairds associated with the alternate shoring.  ̂
sloping, or benching systems used.

{C) The written Code of Safe Practices required by Section 1509
"pc revised as appropriate to Incorporate the engineer^ 

recommendations.

(b) Standard Shoring System - General.

- Cl) Shoring shall be Installed in accordance with Tables 1 or 2
•f these drders or as detailed in plans and specifications prepared 

civil engineer currently registered In‘Callfornla. See 
Apprendix Plate C-22for engineering criteria.

OSHSB-tA(7/76)
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(21 io lU  wood »hMtlnq or wood »h ««t-p lllng »h all bt not 1«»» 
th»n 3-lnch«» in thlckn«»».~ i o w ^ r .  plywood 1 1/ 8-inch In 
thlckn«»» «ay bo »ub«tltut«d. 

71 tJooa upright» »hall bo not 1»»» than 2 Inch«» by 8 Inch«».
4) Wood brae«» and 37agonal »hor«» (strut») »hail not be loss

tb»n 4-inch by 4-inch sattriil and not »ubiected to compressive 
itro»» in axctss of valu«» given by the following 'formula:

S - 1308 - (20L/D)
Maximum Ratio (L/D ■ 58

Wh«r« L ■ length, unsupported. In inch««
»nd D » least »Id« of the timber in Inches 

S ■ allowable »tress In pounds p«r 
»guare Inch of cro»» section.

(5) Diagonal »hor«» («trut») »hall be w«dq«d or cleated at the 
bulkhead end, and, if bearing on the ground", shall not impose loads 
in axcess of test-determined soil-bearing values, or in the absence 
of f s t  data, those given In Plate C-22 of the Appendix.

NOTE: Allowance »hould b« made for th« horizontal component of
fore«.

(6) Diagonal »hor«» {struts) »hall not be placed at an angle 
greater than 45 degrees with the horizontal.

(7) When ti« rods are used to restrain the top of sheeting or
other"retaining systems, the rods shall be securely anchored.

(8) When tight sheeting or sheet-piling is used, full loading
due to ground water table »hall be assumed, unless prevented by weep
holes, drains or other m«ans. 11 11

Î9) Additional stringers, ties, and bracing shall be provided 
low for any n«c«ssary temporary removal of individual supports.

¿10) if nonstr«»» grade lumber i» used for sheeting and lagging? 
th« following thickn«»» and »pacing reguirements shall be observed:

Minimum rough thlckn«»« Maximum spacing
'of »h««ting or lagging of shoring

2 inch«» 4 feet
j inch«» 7 f«et

(11) All hydraulic »horlng »v»t«ms »hall be Installed, tested 
and aalntalned in accordanc« with th« manufacturer»' recomirendations 
or in accordanc« with good ongin««rlng practice.
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(e) Trench Shoring |y»t— «

(1) Tftnch «horlnq«y»tem» ****** in«talled In compliance 
wlthnSectIon i&41(b) and Tabi*» 1 and 2 of this section.

f Î )̂ Shoring iysttas in trenches «hall consist of uprights held 
lyopposite each other against the trench wall« by jacks or 

orizontal cross «embers (braces) »hd, if required, longitudinal 
■ember« (strIngers/walers)as required in Tables 1 and 2~T~

3) Upright» shall be installed parallel with'each other.
" 4) A shored trench «hail rTct be sloped in excess of 15 degrees

from vert leal
(5) ' Uprights »hall not be less than 2 Inches In nominal 

thickness.

Exception: 'Plywood panels at *«»ft 3/4-lnch thick may be used 
behind the uprights in order to~hold loose material not likely to 
Impose heavy loads-

(6) Uprights shall extend to at least the top of the trench and 
to as near the bottom as permitted by the material being installed,' 
but not more than'2 feet from 'the bottom.

Exception: When running »oil Is encountered, «horing shall
exteTiT to the bottom.

(7) Cross braces shall consist of metal screw-type trench jacks 
with a foot or base on each end of pipe,' or timbers placed 
horizontally and bearing firmly against uprights or stringers. 
Hydraulic metal braces may also be used. See Tables 1 and 2 ^ '

(8) Tne minlmjm number of horizontal braces, either jacks or 
timbers, required for each pair of uprights shall be determinedTby 
the number of 4-foot zones into which the depth of the trench may be 
divided. One horizontal brace shall tie required for each of these 
zones, bjt in no case shall there be less than 2 braces. Trenches, 
the depths'of which cannot be divided equally into these standard 
«ones, »hall have an extra horizontal brace «upplied for the «hort 
remaining zoriej If auch zone is greater than 1/2 the 4-foot unit.
In no case, however, »hall the vertical »pacing of horizontal braces 
be spaced greater than 4 feet center to center. Minor'temporary 
shifting or horizontal bracing will be permitted when necessary for 
the lowering of materials into place.

(9) The'dimensions and »pacing of the elements of the shoring 
■ysten »hall be governed by the depth of the trench, type of «oil 
encountered, and other »pecial conditions of the"«ite, but in no 
case shall they provide less strength than the member« listed l~n the 
following table» which «re to be considered a« a minimum requirement,

«
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C E N E M I  NOTES
---------------g.

1. Natal pipa braca* parsittad by thaaa Orda*« «hall ba Schadula 40, or
aqulvalant. a n 4  t M U l U t l o n  «hall M  m  raqulrad by thaaa Ordara.

1. Tiabar to ha 'talactad b a b t r *  quality. Ifaa DtflAltlOA» - SftCtiOA 1504

3* Tha bracaa apacifiad in Tabiaa 1 and 2 apply only to tranchaa aa
> daflnad 1« thaaa Ordara.

4. Tiabar aaabara of aqulvalant 'Sactlon Modulua* (raqulrad) aay ba
aubatltutad (or uprlghta and atringara.

' , S. In liau of tha abova «atal ahorlng a/atraa, tha uaa of proparly
aaintainad tiydcaulic a«til ihorin^ unita with aquivalont a t x a a g U
la «ccapiabla.
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fd )  P r o t o c t l v a  l h l » l d i  >nd W t l i l n a  l u t » .

I I )  I f  o r o t o c t i v »  » h U l d «  o r  w i l d i n g  b u t »  i r «  y d  t o  p r o t e c t  
w o r k e r « ,  ***** » h a i l  bo c o n s t r u c t e d  o |  t t t t l  o r  o t h e r  » » t e r l i l  t h a t  
w i l l  p r o v i d e  p r o t e c t i o n  a t  l e a s t  e q u i v a l e n t  t o  t h a t  « ¿ f o r d e d  by t h e  
■ a t a r l a l «  s p e c i f i e d  In  T a b le »  1 an d  2 .

* ( 2 )  P la n «  and c a l c u l a t i o n »  p r e p a r e d  b y  » c i v i l  o n q ln e e r  
c u r r e n t l y  r e g i s t e r e d  ir . C a l i f o r n i a  » h a l l  b e  a a d e  a v a i l a b l e  f o r  f i e l d  
I n s p e c t i o n  a t  t h e  s i t e  w h ere  t h e  s h i e l d  o r  w e ld in g  h u t  i s  u se d T

( e )  B e l l  o r  P o t  H o l e s .

( 1 )  B e l l  (o r  p o t )  h o l e s  » h a l l  p r o v id e  a d e q u a t e  c l e a r a n c e  f o r  
t h e  w ork  t o  b e d o n e ,  and s h a l l  be s u p p o r t e d  by  s h o r in g  and b r a c in g  
a s  r e q u ir e d  by t h e s e  O r d e r s  f o r  t r a n c h e s  u n l e s s  p r o t e c t i v e  s h i e l d s  
o r  w e ld in g  h u t s  a r e  u s e d .

} 2) I f  t h e  o p e r a t i o n  p e r fo r a te d  In  t h e  b e l l  ( o r  p o t )  h o l e  
r e s  t h a t  an  e m p lo y e e  u s e  w e ld in g  e q u ip m e n t  from  a r e c l i n e d  

p o s i t i o n  on  t h e  b o t to m , t h e  b e l l  f o r  p o t )  h o le  e x c a v a t i o n  sh aT T  b e  
o f  s u c h  s h a p e  t h a t  t h e  e m p lo y e e  w i l l  h a v e  a d e q u a t e  s p a c e  ¿ o r  t h e  
p e r fo r m a n c e  o f  t h i s  o p e r a t io n  w i t h o u t  re m o v in g  a n y  o f  t h e  r e q u ir e d  
• b o r i n g  a y s t e m .

( f )  S lo p in g  o r  B e n c h in g  S y s t e m s .  I n  l i e u  o f  a s h o r in g  s y s t e m ,  
t h e  « I d e s  o r  w a l l s  o f  an e x c a v a t i o n  o r  t r e n . ’ h may b e s l o p e d  o r  
b e n c h e d , ' p r o v id e d  e q u I v a le n t  p r o t e c t i o n  i s  t h u s  a f f o r d e d .  W here 
« l o p i n g  i s  a s u b s t i t u t e  f o r  s h o r i n g  t h a t  w o u ld  o t h e r w i s e  b e  n e e d e d ,  
i t  s h a l l  b e  3 /4  h o r i z o n t a l  t o  1 v e r t i c a l  e x c e p t  w h ere  t h e  

I n s t a b i l i t y  o f  m a t e r i a l  r e q u i r e s  a s l o p e  g r e a t e r  th a n  3 / 4  t o  1 .

3 / 4

/ >

f l a t t e r  th a n  
3 / 4  t o  1
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C l) I n  h a r d .  c o « p « e t  » o i l  w h > r»  t h »  d e p t h  o f  t h »  e x c a v a t i o n  o r  
t r a n c h  1» »  f t t t  o r  l e « » .  »  v e r t i c a l  c u t  o f  î  1 / 2  ¿ « a t  w i t h  » l o p i n g  
o f  3 / 4  h o r i z o n t a l  t o  1 v e r t i c a l  i »  p t r i l t u d .

t

~ T \  • Ä

J Vrrrrrrrr
3 ^ ' Max.

(2 )  I n  h a r d ,  c o m p a c t « o i l  w h e r e  t h e  d e p th  t h e  e x c a v a t i o n  o r  
t r e n c h  I s  12  f e e t  o f  l e s s ,  a v e r t i c a l  c u t  o f  3 1 / 2  f e e t  w i t h  H o p i n g  
o f  1 h o r i z o n t a l  t o  1 v e r t i c a l  i s  p e r m i t t e d .

(3 )  I n  h a r d ,  c o m p a c t » o i l ,  b e n c h in g  i s  p e r m it t e d  p r o v id e d  t h a t  
•  » l o p e  r a t i o  o f  3 / 4  h o r i z o n t a l  t o  1 v e r t i c a l ,  o r  ¿ l a t t e r ,  i s  u sed T

i
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A aan d  t a c t i o n  1 5 4 2  t o  r i i d t  

1 5 4 2 .  S h a f t s .

( a )  G e n e r a l .  ^

( 1 )  o r  s h a f t s  o v e r  5 f « « t  I n  d e p t h  I n t o  w h ic h
o a p I o y e e s / S 'r e  p e r m it t e d  J fc o -a o ter  s h a l l  b a  r a t a in a d  w i t h  l a g g i n g ,

s p i l i n g » /o r  c a s i n g .  \
(2 )  T h e  l a g g i n g ,  s p i l i n g  ’o r  c a s i n g  s h a l l  e x t e n d  a t  l e a s t  o n e  

f o o t  above'-g-r& und l e v e l  and  s h a l l  b e  p r o v id e d  t h e  f u l l  d e p t h  o f  th e  
s h a f t  o r  a t  l e a s t  ¿ i v e  f e e t  i n t o  s o l i d  r o c k  i f  p o s s i b l e .

MOTE: S e e  p e r t i n e n t  p o r t i o n s  o f  S e c t i o n  1 5 4 0  f o r  a d d i t i o n a l
r e q u ir e m e n t s  r e l a t i n g  t o  w e l l s  an d  s h a f t s ,

(b )  S n a i l  S h a f t s  B * y 7 -€am en fced  H ard*  C om pact G r o u n d . T w o - in c h  
(n o m in a l)  c r i b b i n g  a a y  ba  u s e d  In  s q u a r e  s h a f t s  n o t  o v e r  4 f e e t  
s q u a r e  i n  d « y 7 -« e m e n te d  h a rd  c o m p a c t  g r o u n d . E ach  m em ber s h a l l  b e  
c u t  1 / 2  w ay th r o u g h  t h a  w id t h  o f  t h e  member and  d o v e t a i l e d  i n t o  
p o s i t i o n  s o  a a c h  m em ber w i l l  a c t  a s  a s h o r e  a s  w e l l  a s  l a g g i n g .  
S t r i p s  s h a l l  b e  n a i l e d  i n  a a c h  c o r n e r  t o  p r e v e n t  t h e  b o a r d s  from  
d r o p p in g  d o w n .

( c )  S h a f t s  i n  O th e r  T han  B r y 7 - € e m e n te d  H ard r C om p act G ro u n d .

(1 )  A s y s t e m  o f  l a g g i n g  s u p p o r t e d  b y  b r a c e s  and  c o r n e r  p o s t s  
s h a l l  b e  u s e d  f o r  s q u a r e  o r  r e c t a n g u l a r  s h a f t s .  C o r n e r  p o s t s  o f  
4 - i n c h  b y  4 - i n c h  m a t e r i a l  a r e  n o r m a l ly  a c c e p t a b l e  i n  s h a f t s  4 f e e t  
s q u a r e ,  o r  s m a l l e r ,  i f  t h e y  a r e  b r a c e d  i n  a a c h  d i r e c t i o n  w i t h  
h o r i z o n t a l  4 - i n c h  b y  4 - i n c h  m em bers a t  i n t e r v a l s  n o t  e x c e e d i n g  4 
f e e t .  B r a c e s  an d  c o r n e r  p o s t s  in  l a r g e r  s h a f t s  s h a l l  b e  
c o r r e s p o n d i n g l y  l a r g e r .

(2 )  Round s h a f t s  s h a l l  b e  c o m p l e t e l y  l a g g e d  w i t h  2 - i n c h  
a a t e n a l  w h ic h  i s  s u p p o r t e d  a t  i n t e r v a l s  n o t  g r e a t e r  t h a n  4 f e e t  b y  
■ a a n s  o f  a d j u s t a b l e  r i n g s  o f  m e t a l  o r  t im b e r  t h a t  a r e  d e s i g n e d  t o  
r e s i s t  t h e  c o l l a p s i n g  f o r c e ,  o r  c a s e d  i n  a m an n er t h a t  p r o v i d e s  
a q u i v a l e n t  p r o t e c t i o n .  r t e a n s - s h a i i - b e - p f e v i d e d - t e - h o i d - f - i n g s - a n d  
¿ a f g i n g - i f t - p i a a e T
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*

j )  B elled  Eieavation. N o workman shall be required or Dermitt 
to  i h t e  in y  w ell or shafl. particularly those drilled for (oun^cfion  
footingsT fa^lhe purpose o f enlarging the bottom  by hand~«O iinilar  
w ork, u n l e s ^ w a l l i  o f the shaft are supported as desf/HSed in these  
Orders, or unlessV<M ing affording equivalent protection is in service. 
T h e belled section oh'aqy additional shaft ex » * £ tio n  in which m en  
work shall also have equivalent bracing i^tffe shaft casing does not
K ovide protection. T h e  shafT'towng o^ fn orin s is not acceptable for 

lied  excavation protection w herO Q ^height 0» th e bell exceeds 4 feet 
or its horizontal dim ension ext£pd£3 fcH>or m ore beyond the shaft wall 
line. Additionally, m en  en u r in g  such shaift'tball wear a body harness 
securely fastened to aH prfndividually m an n eaJn d srp jra ted  from any 
lin e  used to rem ror'm aterials from the excavation>

Note: R e f e f t o  Section 1532 for requirem ents priSK to entering  
c o n f iM ^ ic e t
Hiit*y I. AntndiMM of iub«tction (•) Mad 5-11-75, rfie ihv thirtieth djy 1 

ter (R*gitt*r 73. No. t l).

( d )  B e l l  E x c a v a t i o n s .  P r o v i s i o n s  f o r  t h e  p r o t e c t i o n  o f  w o r k e r s  
t h a t  a r e  e n g a g e d  i n  b e l l i n g  o r  e n l a r g i n g  t h e  b o t t o m s  o t  s h a f t s  b y  
h a n d  s h a l l  i n c l u d e  a t  l e a s t  t h e  f o l l o w i n g  e l e m e n t s : ’

C l)  S u f f i c i e n t  p h y s i c a l  p r o t e c t i o n  f r o m  p o t e n t i a l  g r o u n d  
m o v e m e n t  o r  c o l l a p s e .

T ) A d e q u a te  m e c h a n ic a l  v e n t i l a t i o n .2 )  A o e q u a t e  m e c n a n i c a i  v e n t i l a t i o n .
3 )  A l i n e ,  s u i t a b l e  ¿ o r  i n s t a n t  r e s c u e ,  s e c u r e l y  f a s t e n e d  t o  a

s h o u lH e r  h a r n e s s  and  w orn  b y  e a c h  e m p lo y e e  e n t e r i n g  t h e  s h a f t ( s )
(4 )  A p r o p e r l y  e q u ip p e d  h o i s t  and  p la t f o r m  ¿ o r  h o i s t i n g  or"7 7 )  A p r o p e r l y  e q u i p p e d  h o i s t  a n d  p i !  

l o w e r i n g  w o r k e r s  i n  s h a f t s  o v e r  5 0  f e e t  i n  d e p t h .
¿ 5 )  B a r r i e r s  t h a t  p r e v e n t  m a t e r i a l s  f r o m  f a l l i n g  i n t o  t h e  

s h a f t ( s ) .

O S H fiW -*«  f7 /7 « >
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CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

M t a d  B u b i N t t o M  ( a ) ,  ( 4 )  u d  ( • )  a f  S e c t i o n  1 S 4 4  t o  r M d i

1 S 4 4 .  e a r t h w o r k  t a d  B x e a v a t l a g .

flO T t*  B o o  p a r t i n a n t  p o r t i o n »  o f  S e c t i o n  1 5 4 S  f o r  a d d i t i o n a l  
r a o u  1 r a a e n t s  r e l a t i n g  t o  e a r th w o r k  and  e x c a v a t i n g .

*
* ( a )  W h en ev er  t h e - B 4 v 4 s 4 e n ~ e e n e 4 d e r s - « t » a «  t b a  h e i g h t  and  

c o n d i t i o n  o f  t h a  f a e a  c o n s t i t u t e s  a  s a r i o u s  h a z a r d  t o  e m p l o y e e s ,  4 *  
• h a i i - c a ^ « 4 ? e  t h a  I n s t a l l a t i o n  o f  a  b a n c b  o r  o t h a r  s u i t a b l a  m eth o d  
o f  w o r k in g  s h a l l  b a  r e q u i r e d .

STANDARDS PRESENTATION Pc  ’ 23 q f  .

. (b )  When a bench or ■ultiplc-braeh method of operation ia re
paired, a setback of at least 1 tin  height o f the single face or bank for 
oach section of the face or bank shall be required.

(c) When determining the maximum permitted slope of the face, 
a—liitiistiim ahall be given to:

(1) Natan of the Material being excavated.
(I ) I x t t s l  to vbicb the Material is cemented or con

solidated.
(3 )  Height of the faee.
(4 )  Type and size of equipment ueed at the face and 

•a o u n t  of protection this equipment affords the operator.
(5 )  Safety of employee* who arc not protected by such 

equipment.

!

( d )  W h ere t h a  f a c a  i s  co m p o se d  o f  l o o s e  o r  u n s t a b l e  m a t e r i a l s ,  
t h e  s l o p e  o f  t h e  f a c e  s h a l l  n o t  e x c e e d  3 / 4  h o r i z o n t a l  t o  1 v e r t i c a l  
w h e r e  t h e  h e i g h t  i s  g r e a t e r  th a n  t h a t  w h ic h  c a n  b e  r e a c h e d  b y  t h e  
d 4 p p e r - a r  b u c k e t  o f  t h e  e x c a v a t o r  o r  l o a d e r  b e in g  u s e d .

( a )  W h ere t h e  f a c e  i s  co m p o se d  o f  a o d e r a t e l y  c o m p a c te d  
a a t e r i a l s  t h a t  a r e  n o t  f i r m l y  c e m e n te d  o r  c o n s o l i d a t e d  b u t  w h ic h  
e x p a r i a n e e  i n d i c a t e s  w i l l  s t a n d  w e l l  i n  p l a c e ,  t h e  s l o p e  s h a l l  n o t  
e x c e e d  1 / 2  h o r i z o n t a l  t o  1 v e r t i c a l  w h er e  t h e  h e i g h t  i s  g r e a t e r  th a n  
c a n  b a  r e a c h e d  b y  t h e  d 4 p p e « - e *  b u c k e t  o f  t h e  e x c a v a t o r  o r  l o a d e r  
b e i n g  u s e d .

A a a n d  S u b s e c t i o n  (a )  o f  S e c t i o n  1 S 4 S  t o  r e a d :

1 5 4 5 .  O v e r b u r d e n .

( a )  Mo p a r s o n  s h a l l  b a  p a r a i t t e d  u n d e r  a f a e a  o r  b an k  w h e r e  
• t r i p p i n g  o r  o t h e r  a i a i l a r  o p e r a t i o n s  c o n s t i t u t e  a  h a z a r d .



. CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

A aond  i H b M C t i o u  ( • )  0 ( 4 )  s n d  ( • )  o f  f a c t i o n  1 5 4 *  t o  r e a d *

1 5 4 4 .  F a c e  I n s p e c t i o n  m 4  C o n t r o l .

( a )  A  4 a l l y  p h y s i c a l  I n s p e c t i o n  s h a l l  b o  a a d o  o f  f a c e s  and
b a n k s «  I n c l u d i n g  t b s  t o p s ,  w h e r e  a o n  » a p l o y t t s  a r s  e x p o s e d  t o
f a l l i n g  o r  r o l l i n g  a a t s r i a l s .  T h s  i n s p e c t i o n  s h a l l  b o  a a d s  b y  s  
a o a p « % * fit-n « n  q u s l l f l o d  p e r s o n  who s h a l l  d i s l o d g e  o r  a s k s  s a f e  a n y  
■ a t o r i a l  d a n g e r o u s  t o  e a p l o y e e s ,  o r  s h a l l  c a u s a  s u c h  a a t a r i a l  t o  b e  
d i s l o d g e d  o r  a a d e  s a f e .

( i )  No peroon iktD  be p tm iU td  to work near a face r n d t  aa* 
aafe by primary blast inc. rains, freezing or thatring weather, or earth
quakes nntil the face baa been inspected aad mailt a h .

(c )  O vtrh in tift | banka art forbidden, ere*pt:
(1 ) Where Material ia wwrti away from tbt face by 

Mechanical iqn ipm nt karin t controls looted at a aafc dis
tant« aa that ao employe« ia nqaireA to approach the faea is  
the count of aoratal epcratioa.

(2 ) TThere the baal ia nn derent with a stream of water 
aad the monitor i> located at a aafe distance from the J

STANDARDS PRESENTATION Pc  2« OP 34

(d )  W h ere n e c e s s a r y ,  a - e e m p e « e n t - t « a 4 f i e 4  an  e a p l o y e e  s h a l l  b e  
e a p l o y e d  a t  t h e  face<* an d  i n s t r u c t e d  t o  g i v e  w a r n in g  w hen  l o o s e  r o c k  
o r  o t h e r  a a t e r i a l s  a r e  a b o u t  t o  f a l l .

(1 )  T he o a p l o y e e  s h a l l  b e  p r o v id e d  w i t h  a  w h i s t l e ,  s i r e n ,  o r  
o t h e r  d e v i c e s  t h a t  w i l l  g i v e  a d e q u a t e  w a r n in g  t o  e m p lo y e e s .

(2 )  T he e m p lo y e e  s h a l l  h a v e  n o  o t h e r  w ork  t o  d i s t r a c t  h i s  
a t t e n t i o n  f r o a  h i s  d u t i e s  a s  d e f i n e d  a b o v e .

( e )  When w o r k in g  a t  n i g h t ,  s u f f i c i e n t  i l l u a i n a t i o n  s h a l l  b e  
p r o v id e d  t h r o u g h o u t  t h e  w o r k in g  a r e a  s o  t h a t  a o v e a e n t  o f  men  
e m p lo y e e s  an d  e q u ip a e n t  c a n  b e  r e a d i l y  o b s e r v e d .



STANDARDS PRESENTATION P g _ î î _  o f  î i

C A LIFO R N IA  OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

A aontf S . e t i o n  1 S 4 7  t o  r u d t

1 S 4 7 .  P r o t e c t i o n  o f  I to r k o r s  a t  t h o  F o e o .

( a )  Mo w ork  s h a l l  b o  p e r m i t t e d  a b o v o  o r  b e lo w  M f i  w p I o v m s  a t
t W  f a c e  i f  s u c h  w o rk  e n d a n g e r s  t h a i r  a a f a t y .

(b )  W o r k e r s  a t  t h a  f a c a  a h a l l  b a  p r o t a c t a d  a a  f o l l o w s :

( 1 )  On t o p  o f  t h a  b a n k ,  b y  f e n c i n g  w i t h  g u a r d r a i l s  o r  r o p e s ;  by  
u s i n g  r a i l e d  p la t f o r m «  o r  b y  u s i n g  s a f e t y  b a i t s  and  U f a  l i n a s .
T h i s  d o a s  n o t  a p p l y  w h a ra  t h a  b an k  I s  l a s s  th a n  79  f a a t  h ig h  o r  th a  
s l o p a  b a lo w  i s  l a s s  t h a n  3 / 4  h o r i z o n t a l  t o  1 v a r t i c a l  o r  w h a ra  no  
w o rk  i s  p e r fo r m e d  w i t h i n  I I  f e e t  o f  t h e  e d g e .

(2 )  On t h e  f a c e ,  b y  r e m o v in g  l o o a e  r o c k  from  o v e r  t h e  w o r k in g  
p l a c e  an d  b y  t h e  u s a  o f  s a f e t y  b e l t s  an d  l i f e  l i n e s ,  p o r t a b l e  
s t a g i n g ,  b o a t s w a i n ' s  e h a i r  o r  s k i p s  e s p e c i a l l y  d e s i g n e d  f o r  u s e  a t  
f a c e s .  I f  a  b o a t s w a i n ' a  e h a i r  i a  u a a d ,  t h e  e m p lo y e e  s h a l l  b e  
a t t a c h e d  t h e r e t o  w i t h  a  a a f a t y  b e l t  and  l i f e  l i n e  e q u ip p e d  w i t h  an  
a p p r o v e d  e f f e c t i v e  d e s c e n t  c o n t r o l  d e v i c e .

W f c e « t -n e « e 9 a a * y -£ e * - a e fe ty T -3  Two o r  m ore p e r s o n s  s h a l l  b e  e m p lo y e d  
i n  c o o p e r a t i o n  w i t h  e a c h  o t h e r  i n  d r i l l i n g ,  b l a s t i n g ,  o r  r e m o v in g  
l o o a e  r o c k .

L i f e  l i n e s  u s e d  f o r  s c a l i n g  o r  i n s p e c t i o n  s h a l l  b e  p r o t e c t e d  from  
e x c e s s i v e  f r a y i n g  o r  ¿ a a a g e  » t  and » n a i l  h a v e  a  w i . e  c e n t e r  r a p e .

(3 )  A t t h *  f o o t  o f  t h e  b an k  b y  r e m o v in g  l o o s e  r o c k  fro m  a b o v e
t h e  w o r k in g  p l a c e ,  an d  m a i n t a i n i n g  a  r e a d y  w ay o f  e x i t  t o  a p l a c e  o f  
a a f a t y .
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A M o d  A p p e n d ix  P l a t *  C -2 2  t o  r i a d t

PLATE C -2 2  
•EARING VALUE OP SOIL

S h o r e s  an d  s i a i l a r  ■ • • b a r s  t h a t  d e p e n d  u pon  e a r t h  f o r  s u p p o r t  w i l l  
p r o b a b ly  r e q u i r e  f o o t  b l o c k s  o r  a i l l s  t o  d l s t r i b u t a  t b s  l o a d ,  i n  
t h e  a b s e n c e  o f  t a s t  d a t a  t h a t  a s t a b l l a h  t h a  s u s t a i n i n g  p ow ar o f  th «  
s o i l s  i n  q u e s t i o n ,  t h a  f o l l o w i n g  i n f o r m a t io n  s h o u ld  ba  h a l p f u l  in  
d a t a r a i n i n g  t h a  s i z e  o f  # 4 4 4  s i l l  n a a d a d  t o  a s s u r a  a d a q u a ta  s u p p o r t  
f r o m  t h a  s o i l

T o n s  a l l o w a b l e
S o i l  t y p o  p a r  s q u a r a  f o o t

S a n d  an d  c l a y ,  a l x a d  i n  l a y a r s ------------------------------------------- 2

S a r d  d r y  c l a y ------------------------------------------------------------------------------ 4
C o a r a a  c o a p a c t  d r y  s a n d  --------  — 4

DESIGN CONSIDERATIONS 
EXCAVATIONS. SLOPF.S AND BENCHES

T ha d e t e r a l n a t l o n  o f  t h a  s l o p e  o r  b e n c h  c o n f i g u r a t i o n  o r  d e ia q n  o f  
t h a  s h o r i n g  s y s t e m  s h a l l  b e  b a s e d  u po.i c a r e f u l  • v a l u a t i o n  o f  s u c h  
p a r t i n a n t  f a c t o r s  a s  t h a  f o l l o w i n g :

( ] ' ■ • .  STANDARDS PRESENTATION Pg_ 2 « _  o f  _34_

.  '  C A LIFO R N IA  OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

( 1 )  P a p th  and  w id t h  o f  c u t .
i i i .  1P o s s i b l e  v a r i a t i o n  i n  w a te r  c o n t e n t  o f  t h e  a a t e r l a l  w h i l e  

t h a  e x c a v a t i o n  i s  o p e n .
(3 )  A n t i c i p a t e d  c h a n g e s  in  a a t a r i a l s  fr o g , e x p o s u r e  t o  a i r ,  s u n ,  

w a t e r  o r  f r e e z i n g  t e m p e r a t u r e s .
(4 )  L o a d in g  im p o se d  by  s t r u c t u r e s ,  e q u ip m e n t ,  o v e r l a y i n g  

a a t e r l a l  o r  s t o r e d  m a t e r i a l .
( 5 )  v i b r a t i o n  fr o m  e q u ip m e n t ,  b l a s t i n g ,  t r a f f i c ,  t r a i n s  o r  

o t h e r  s o u r c e s .
é ì E x i s t i n q  u n d e r g r o u n d  f a c i l i t i e s .

New o r  o l d  a d j a c e n t  e x c a v a t i o n s .
A a in im u m  c o e f f i c i e n t  o f  a c t i v e  e a r t h  p r e s s u r e  o f  3 5  p c f

(Kw-1 s h a l l  b a  u s e d  in  a l l  c a l c u l a t i o n s  u n l e s s  a s o i l s  e v a l u a t i o n
I n d i c a t e s  o t h e r w i s e .
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A d o p t bow A p p o n d ix  P l a t o  C - 2 4 - «  t o  r o a d i
P l a t o

M I N I M U M  S H O R I N G  R E Q U I R E M E N T  

¡ N  H A R D  C O M P A C T  S O I L

STANDARDS PRESENTATION P c  »  o f  3«

C A LIFO R N IA  OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD '  . • T 
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STANDARDS PRESENTATION Pis 34 o f  34

C ALIFO R N IA  OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

A d o p t M w  A p p e n d ix  M a t «  C - 2 4 - b  t o  r j a d t

C L O S E  S H E E T I N G  M E T H O Ö *  C ‘24H> 
I N  R U N N I N G  S O I L  '

CLEATS

REFER TO TABLE

C w / A i f e s )
STRINGERS

2 ’MAX

2* MAX

^ S H w iT  PILINGS 
TRENCH DEPTH-

BRACES

ALL STRiMGERS SHALL-1 
OE SUPPORT EO TO PREVENT 
THEM FROM SLIPPING OR FALLING

O S H S B - 9 A ( 7 /7 6 )

RUNNING MATERUI 
SOLID SHEETING 

IS REQUIRED



STANDARDS PRESENTATION P e 1 4 - * • o f

C A LIFO R N IA  OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

A d o p t now A p p o n d lx  P l a t o  C - 2 4 - e  t o  r o a d :
P l a t o  C - 2 4 - c

M I N I M U M  S H O R I N G  R E Q U I R E M E N T
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STANDARDS PRESENTATION Ps u o f

A d o p t n ow  A p p o n d is  F l « t o  C - 2 4 - d  t o  r o a d j  . .

C L O S E  S H E E T I N G  M E T h f o D *  1 
1. ‘I N  R U N N I N G  S O I L  '

H Y D R A U L I C  

S H O R I N G

RUNNING MATERIAL 1 
SOLID SHEETING 

IS REQUIRED
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UNITED STATES DEPARTMENT OF COMMERCE 
National Bureau of Standards 
Washington. O.C. 20834
B ld g . 2 2 6 , Room B162 

(3 0 1 )  9 2 1 -2 6 4 8

J u ly  2 4 , 1981

Mr. C l i f f o r d  Sinsnons 
Mr. A rth u r Schmuhl 
Mr. Jam es L apping  
Mr. John damage 
Mr. P a u l B o u ley  
Mr. R onald  S ta n e v lc h  
P r o f .  Jack  M ick le  
Mr. John P a n n u llo

G entlem en:

E n c lo sed  I s  a cop y  o f  my d r a f t  memorandum on th e  B oston  W orkshop. P le a s e  
sen d  me you r comments b e f o r e  A ugust 1 4 . I  s h a l l  r e v i s e  th e  memo a f t e r  I  
r e c e iv e  y cu r  com m ents. In  p a r t i c u l a r ,  I  w ant to  make su r e  t h a t  I  h ave no 
I n a c c u r a c ie s  and t h a t  I  d id n ' t  f a l l  to  a d d r e s s  Im p ortan t I s s u e s  w h ich  w ere
r a i s e d .

y C  r - ï f

F e l i x  Y. Y o k e l,  L eader  
G e o te c h n ic a l  E n g in e e r in g  Group 
S tr u c tu r e s  and M a t e r ia ls  D iv i s io n  
C en ter  f o r  B u ild in g  T e c h n o lo g y , NEL

E n c lo su r e

c c :  Mr. John C ham bless
Mr. Edward Hayden 
Mr. W illia m  D r l s k l l l  
Mr. P a u l Henson  
Mr. B i l l  Z olno  
Mr. R ich ard  C r l t c h e l l  
Mr. R ob ert B r la n t  
Mr. C la y to n  M orin  
Mr. C. J o sep h  W ill ia m s
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UNITED STATES DEPARTMENT OF COMMERCE 
National Bursau of Standards 
Washington. O.C. 80834
B u ild in g  2 2 6 , Rooa B162 
(3 0 1 )  9 2 1 -2 6 4 8

July 24, 1981

MEMORANDUM FOR R ecord s o f  Che NIOSH E x c a v a tio n  P r o j e c t  

From: F e l i x  Y. Y okel

S u b je c t :  Workshop in  B o s to n , M a s s a c h u s e t t s ,  J u ly  1 4 ,  1981

T h is  memorandum i s  to  r e c o r d  my o v e r a l l  im p r e s s io n  and my r e a c t io n  to  
im p o r ta n t q u e s t io n s  t h a t  w ere r a i s e d  in  th e  W orkshop. I e x p e c t  t h a t  a 
Workshop r e p o r t  w i l l  be p rep a red  by th e  O r g a n iz in g  C om m ittee on th e  b a s i s  
o f  ta p ed  r e c o r d s  and w r i t t e n  d e p o s i t i o n s .

(1 )  G e n e r a l: T h is  was th e  l a s t  In  a s e r i e s  o f  f i v e  W orkshops and many I s s u e s
t h a t  w ere r a i s e d  w ere  d is c u s s e d  In  p r e v io u s  W orkshops and w i l l  t h e r e f o r e  n o t  
be d is c u s s e d  h e r e in  in  much d e t a i l .  My g e n e r a l  im p r e s s io n  was t h a t  th e  AGC 
group  p a r t i c i p a t i n g  in  t h i s  Workshop d id  n o t  fo r m u la te  s t r o n g  o p in io n s  on  
s p e c i f i c  I s s u e s  l i k e  t h o s e  e x p r e s s e d  in  some o f  th e  p r e v io u s  W orkshops 
(W isc o n s in  -  l o c a l  o p t io n s ;  A t la n ta  and D a l la s  -  s t r o n g  em p h asis  on th e  i s s u e  
o f  " q u a l i f i e d  p e r s o n ,"  th e  2 4 - f t .  d ep th  l i m i t  and an In c r e a s e d  a l lo w a b le  
s lo p e  f o r  Type A s o i l s ;  San F r a n c is c o  -  a d o p t io n  o f  some c o n c e p ts  from th e  
p ro p o sed  C a l i f o r n ia  S ta n d a r d ) . T h is  I s  p erh a p s an I n d ic a t io n  o f  a g r e a t e r  
d i v e r s i t y  in  work p r a c t i c e  in  th e  New England and M id -A t la n t ic  r e g io n s .
Members o f  th e  New J e r s e y  NUCA w ere g e n e r a l ly  s u p p o r t iv e  o f  th e  recom m en d ation . 
R e p r e s e n t a t iv e s  o f  tr e n c h  box m a n u fa c tu r e r s  su b m itte d  a  p o s i t i o n  s ta te m e n t  
( s e e  A ttach m en t 1 ) w h ich  d id  n o t  s u b s t a n t i a l l y  d i f f e r  from  t h a t  su b m itte d  in  
D a l la s  (w h ich  i s  d is c u s s e d  in  th e  D a l la s  memorandum). O ther tr e n c h  b ox manu
f a c t u r e r s ,  w h ich  com m unicated  w ith  me p r io r  to  th e  B o s to n  Workshop do n o t  
a g r e e  w ith  t h i s  s ta te m e n t  and a r e  s u p p o r t iv e  o f  ou r reco m m en d a tio n s. A l« .c t e r  
d i s c u s s in g  th e  tr e n c h  b ox  m a n u fa c tu r e r s  s ta te m e n t  In  th e  D a l la s  Workshop i s  
a t ta c h e d  (A ttach m en t 2 ) .  R e p r e s e n t a t iv e s  o f  th e  Eastman Kodak Company came 
In  w ith  p rep a re d  recom m en d ation s, w h ich  a r e  g e n e r a l ly  s u p p o r t iv e  o f  th e  
p ro p o sed  r e v i s i o n s  o f  S ub part P b u t a l s o  make num erous s p e c i f i c  recom m en d ation s. 
To some e x t e n t , th e  Kodak su b m iss io n  i s  a r.ev v ie w p o in t  s in c e  i t  r e f l e c t s  th e  
n e e d s  o f  an  o w n e r /c o n tr a c to r  o r g a n iz a t io n  w h ich  i s  p r im a r i ly  en gaged  in  th e  
r e p a ir  o f  u t i l i t y  damage a s  d i s t i n c t  from  u t i l i t y  c o n s t r u c t io n  In  w h ich  m ost  
o f  th e  AGC and NUCA c o n t r a c t o r s  a r e  en gaged  (A ttach m en t 3 ) .  AFL-CIO in  
e s s e n c e  r e i t e r a t e d  s ta te m e n t s  made in  p r e v io u s  W orkshops. In  th r  o p e n in g  
s t a te m e n t ,  th e  AFL-CIO r e p r e s e n t a t iv e  s t a t e d  t h a t  C o n tr a c to r s  and O nions  
sh o u ld  make j o i n t  reco m m en d a tio n s. The s u b s ta n c e  o f  th e  AFL-CIO p o s i t i o n  
w as s u m a r lz e d  in  th e  f o l lo w in g  s ta te m e n t :  E x c a v a tio n  s a f e t y  c o u ld  be
a c c o m p lish e d  in  s e v e r a l  w ays:
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1 . by H a a u r a b i'a  Coda,

2 . by OSHA e n fo r c e m e n t,

3 .  by an E n g in e e r , a n d /o r

4 .  by a S tan d ard  P r a c t l c a .

AFL-CIO w ould  I lk a  to  s a c  t h a t  th e  w ork ers In  95Z o f  a l l  e x c a v a t io n s  be  
p r o t e c te d  by a s ta n d a r d  p r a c t i c e ,  and in  th e  r e m a in in g  5Z by an e n g in e e r .

The ASFE r e p r e s e n t a t iv e  n oced  t h a t  ASFE i s  w ork in g  on a summary recom m endation  
w hich  w i l l  r e f l e c t  t h e i r  p o s i t i o n  on v a r io u s  i s s u e s .  ASFE a l s o  n o te d  th a t  
c o c n e n ts  sh o u ld  be c o n s o l id a t e d  by an In d u s tr y -w id e  com m ittee  in  a u n i f ie d  
summary. ASFE s t r e s c e d  th a t  l o c a l  p r a c t i c e s  sh o u ld  be r e c o g n iz e d  and sh o u ld  
su p p lem en t th e  n a t io n a l  p r o v i s i o n s .  T h is  co n c e p t  g o es  somewhat beyond my 
recom m en dation s f o r  l o c a l  o p t io n s  w h ich  I con veyed  in  th e  W isc o n s in  and 
C a l i f o r n ia  memos, and p erh ap s r e f l e c t s  a b e t t e r  lo n g -te r m  a p p ro a ch , how ever  
th e  Im p lem en ta tio n  o f  t h i s  c o n c e p t  r e q u ir e s  a d d i t io n a l  w ork.

I  p a r t i c u l a r l y  w elcom e th e  co n c e p t  o f  a j o i n t  in d u s tr y  recom m endation  
ad vanced  by AFL-CIO and ASFE. I s t r o n g ly  recommend to  go beyond th a t  and 
d e v e lo p  c o n se n su s  in d u s t r y  s t a n d a r d s . I t  i s  my ju d g em en t, on th e  b a s i s  o f  
th e  f i v e  r e g io n a l  W orkshops, t h a t  su ch  a s ta n d a rd  can be s u c c e s s f u l l y  d e v e lo p e d
and ad o p ted  in  a r e l a t i v e l y  s h o r t  t im e . F e d e r a l r e g u la t io n s  w hich  a r e  backed
by su ch  a s ta n d a rd  c o u ld  p ro b a b ly  b e l e s s  sw e e p in g , more e f f e c t i v e ,  and l e s s  
d i f f i c u l t  to  e n f o r c e .

(2 )  S o i l  C l a s s i f i c a t i o n ; Two i s s u e s  w ere r a i s e d  in  c o n ju n c t io n  w ith  th e  
p rop osed  s o i l  c l a s s i f i c a t i o n :

1 . I t  was s u g g e s te d  th a t  we go b ack  to  th e  m a tr ix  c l a s s i f i c a t i o n  
(A ttach m en t 4 ) .

2 . I t  was s t a t e d  th a t  th e  f o o t n o t e s  a re  to o  com p lex .

In  c o n ju n c t io n  w ith  t l ,  I h ave no d oub t th a t  In  term s o f  c a t e g o r iz in g  s o i l s  
f o r  s t a b i l i t y  and l a t e r a l  p r e s s u r e ,  th e  m a tr ix  c l a s s i f i c a t i o n  i s  th e  b e s t  
s o l u t i j n .  I t  w ould  p erm it u s to  d i s t i n g u i s h  b etw een  sa n d s and medium c l a y s  
in  Type B s o i l s  and b etw een  subm erged sa n d s and s o f t  c l a y s  in  th e  Type C 
s o i l s .  T h is  w ould  r e s u l t  in  en h anced  s a f e t y  and econom y. The p rob lem  w ith  
t h e  m a tr ix  i s  t h a t  you can n ot m em orize th e  16 m a tr ix  i n t e r c e p t s ,  e x c e p t  i f  
you h ave a p h o to g r a p h ic  memory. Thus you  w ould h ave to  u se  some v i s u a l  
a id  on th e  j o b ,  su ch  a s  a p r in te d  t a b l e ,  o r  a t a b le  en graved  on some m e ta l  
p la q u e . I  p e r s o n a l ly  do n o t b e l i e v e  th a t  you can  g e t  forem en to  u se  a c h a r t  
r o u t i n e l y .  I t  i s  bad enough t h a t  we w i l l  h ave to  do t h i s  f o r  su r c h a r g e  
e f f e c t s .  I w o u ld , h ow ever , s t r o n g ly  recommend th a t  1 )  we u se  th e  m a tr ix  
a s  an e d u c a t io n a l  t o o l ,  and 2) we p erh a p s t r y  to  u se  i t  in  th e  f i e l d  on an 
e x p e r im e n ta l b a s i s .

In  c o n ju n c t io n  w ith  # 2 , th e  f o o t n o t e s  t o  T a b le  1 p la y  an im p o r ta n t r o l e .  I  
w i l l  g iv e  an exam p le: t h e r e  i s  no way a g e o t e c h n ic a l  e n g in e e r  c o u ld  e v e r
d e te r m in e  f o r  su r e  w h eth er  you h ave a "com pacted sh arp  sand" a s  shown in  
T a b le  P - l  o f  th e  p r e s e n t  OSHA r e g u l a t i o n s .  Thus you  can  n e v e r  r e s o lv e  a
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d is p u t e .  The f o o t n o t e  In  T a b ic  A on  th e  o t h e r  hand v l l l  t e l l  you  e x a c t ly  
w het a o l l a  f e l l  in t o  C le e e  A, B o r  C. The f o o tn o te a  a l s o  c o n v ey  o th e r  
ia p o r t a n t  in fo r m a t io n  auch  e a  th e  thumb t e a t .  I  d oub t v a r y  much th e y  can  
b e  a l a p l l f i a d  w ith o u t  c r e a t in g  a m b ig u i t ie s .

( 3 )  E x c a v a tio n  B elow  B ottom  o f  S h e e t in g ; T h ree p o ln ta  w ere a e d e :

1 )  I t  wea s u g g e s te d  to  ch an ge th e  w ord in g  o f  1 9 2 6 .6 5 2 ( 5 ) ( i l l )  to  read
" S h o r t-te r m  e x c a v a t io n  up to   f t .  b e lo w  . . . "  Som etim es an
e x c a v a t io n  may b e lo n g - te r m , b u t th e  s h e e t in g  I s  u n d er cu t fo r  a 
s h o r t  t im e  to  I n s t a l l  a p ip e .

2 )  I t  was s u g g e s t e d  to  U n i t  th e  le n g t h  o f  p e r m itte d  u n d e r c u t t in g .

3 )  I t  was n o te d  t h a t  In  C a l i f o r n ia  u n d e r c u t t in g  i s  rou n d ed , so  th a t  
th e  d ep th  b e lo w  s h e e t in g  on th e  s i d e  o f  a tr e n c h  i s  l e s s  than  in  
th e  m id d le .

C*) P o s i t i o n  o f  Upper S tr u t  B elow  Top o f  T ren ch : I t  was s t a t e d  by a s h o r in g  
in d u s t r y  r e p r e s e n t a t iv e  t h a t  i t  i s  common p r a c t i c e  to  p la c e  th e  u pp er s t r u t  
2 f t .  b e lo w  th e  to p  o f  th e  t r e n c h .  Mew J e r s e y  NUCA s t a t e d  t h a t  in  t h e i r  
a r e a  th e  d i s t a n c e  te n d s  to  b e 3 f t .  T nere i s  no s t i p u l a t i o n  in  ou r p r o p o s a l ,  
but p erh a p s t h e r e  sh o u ld  b e on e t i e d  to  s h e e t in g  t h ic k n e s s .

(5 )  G u id e l in e s : T rench  b ox  m a n u fa c tu r e r s  n o te d  th a t  th e  g u id e l in e s  a r e  
r e fe r e n c e d  in  th e  p ro p o sed  S ub part P r e v i s i o n  and shouxd t h e r e f o r e  be s u b j e c t  
to  p u b l ic  com m ent. An OSHA r e p r e s e n t a t iv e  n o ted  th a t  no g u id e l in e s  w ould  be 
r e fe r e n c e d  in  th e  r e g u l a t i o n s .

(6 )  Page 5 .  S e c t io n  1 9 2 6 .6 5 0 ( 1 ) : I t  was n o te d  t h a t  th e  s ta te m e n t  w ould fo r c e
a tr u c k  d r iv e r  to  l e a v e  th e  tr u c k  w h i le  i t  i s  lo a d e d  and i s  th u s  to o  r e s t r i c 
t i v e .  I t  sh o u ld  p erh a p s s t a t e  "No u n p r o te c te d  p e rso n  . . . "  AFL-CIO n oted  
t h a t  i t  sh o u ld  s t a t e  "no p e r s o n s  s h a l l  be p e r m it te d  u nd er lo a d s"  -  r e g a r d le s s  
how th e  lo a d s  a r e  h a n d le d . I t  was a l s o  p ro p o sed  to  s t r i k e  th e  l a s t  s e n t e n c e
in  a).
(7 )  Page 5 .  S e c t io n  1 9 2 6 .6 5 0 ( h ) : "Approved r e s p ir a t o r y  p r o t e c t io n "  sh o u ld  
n o t b e  l i s t e d  a s  th e  o n ly  means o f  p r o t e c t io n .

(8 )  Page 6 ,  S e c t io n  1 9 2 6 .6 5 0 ( 1 ) : In  s p i t e  o f  t h e  C a l i f o r n ia  recom m en d ation ,
Workshop p a r t i c i p a n t s  fa v o r e d  k e e p in g " com p eten t p e r s o n .”

( 9 )  Page 6 . S e c t io n  1 9 2 6 .6 5 1 ( a ) : Some p a r t i c i p a n t s  f e l t  th e  s ta te m e n t  i s  n ot
v e r y  c l e a r .  The C a l i f o r n ia  v e r s io n  ( s e e  San F r a n c is c o  memo) w h ich  I read  to  
t h e  p a r t i c i p a n t s  was fa v o r e d .

(1 0 )  Page 7 .  S e c t io n  1 9 2 6 .6 5 1 ( e ) : A r e p r e s e n t a t iv e  from th e  O p er a tin g  
E n g in e e r s  n o te d  t h a t  t h i s  s e c t i o n  sh o u ld  l i s t  eq u ipm en t t h a t  i s  u sed  in  
e x c a v a t io n  work and no o t h e r  eq u ip m en t. I t  was a l s o  n o te d  t h a t  equ ipm ent 
p o s i t io n e d  on  to p  o f  t h e  s lo p e  a t  th e  end o f  th e  e x c a v a t io n  sh o u ld  b e e x c lu d e d  -  
o n ly  eq u ipm en t p la c e d  n e x t  to  th e  s i d e s  o f  f in i s h e d  e x c a v a t io n s .  I t  was a l s o  
n o te d  t h a t  th e  word "near"  i s  much to o  v a g u e  and t h a t  t h i s  S e c t io n  may be  
r ed u n d a n t.

(1 1 ) Page 7 .  S e c t io n  1 9 2 6 .6 5 1 ( g ) : I t  w as a g a in  reconm ended t o  e l im in a t e  t h i s  
a e c t io n .  I t  was n o te d  t h a t  th e  " a to p lo g "  o n ly  ad d s h a z a r d s .
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(1 2 )  Page 7 . S e c t io n  1 9 2 6 .6 5 1 ( k ) : The n eed  f o r  t h i s  « a c t io n  v a t  q u e s t io n e d
( n o t*  eoa n t i  In  San F r a n c is c o  a a a o ) .

(1 3 )  P age 7 .  S a c t lo n  1 9 2 6 .6 5 1 (1 )  and M ) : I t  w as p ro p o sed  t o  e l im in a t e  t h e s e
s e c t i o n s .

(1 4 )  P age 8 .  S e c t io n  1 9 2 6 .6 5 1 (b ) .  ( r ) .  ( t ) : I*  was p ro p o sed  to  e l im in a t e
t h e s e  s e c t i o n s ,  (m) i s  s e l f  e v id e n t ,  ( r )  and ( t )  a r e  m e a n in g le s s .

(1 5 )  P age 8 ,  S e c t io n  1 9 2 6 .6 5 1  ( o ) ; I t  was n o ted  t h a t  p r o t e c t io n  In  a b e l l e d
h o le  i s  to o  c o m p lic a te d  an i s s u e  to  b e h an d led  a s  an e x c a v a t io n .

(1 6 ) Page 8 ,  S e c t io n  1 9 2 6 .6 5 1 ( p ) : I t  was s u g g e s te d  th a t  one means o f  e x i t  i s
enough f o r  s m a ll e x c a v a t io n s .

(1 7 )  Page 8 ,  S e c t io n  1 9 2 6 .6 5 1 ( s ) : I t  was p rop osed  to  e l im in a t e  th e  f i r s t  
s e n t e n c e .  T ren ch  b ox r e p r e s e n t a t iv e s  p r o p o se  to  u s e  " e q u iv a le n t  p r o t e c t io n ."  
T h is  i s  t i e d  to  t h e i r  o b j e c t io n  t o  our p r e s s u r e  d ia g ra m s.

(1 8 )  C om petent P e r s o n ; I t  was p rop osed  t h a t  com p eten t p e r s o n s  sh o u ld  be 
t r a in e d  -  s u p e r in t e n d e n t s  l i c e n s e d ,  forem en  t r a in e d .

(1 9 )  Page 9 , F ig u r e  1 ; I t  was n o ted  t h a t  w h i le  th e  1 to  1 s lo p e  in  th e  
f i g u r e  r e f l e c t s  a c c e p te d  e n g in e e r in g  p r a c t i c e ,  a f o o t n o t e  sh o u ld  b e added  
n o t in g  t h a t  d i s t a n c e  from  f o o t in g  sh o u ld  b e in c r e a s e d  i f  w a te r  s e e p s  in t o  th e  
s i d e  o f  th e  e x c a v a t io n .

(2 0 ) Page 9 : I t  was n o te d  t h a t  b o th  th e  "com p etent"  and th e  " q u a l i f ie d "  
p e r so n  sh o u ld  be d e s ig n a t e d  by th e  em p lo y er .

(2 1 ) Page 1 0 , ( a ) ( 3 ) ; S t .  L o u is  AGC p ro p o sed  t h a t  th e  d ep th  l i m i t  b elow  
w h ich  an e n g in e e r  m ust b e in v o lv e d  sh o u ld  n o t  be a p p lie d  t o  s lo p e d  e x c a v a t io n s .

(2 2 )  Page 1 0 , ( b ) ( 1 ) : I t  was s u g g e s te d  th a t  in  th e  N o r t h e a s t ,  s h o r t - te r m  
e x c a v a t io n s  c o u ld  b e 3 o r  ev en  7 d a y s , and p erh ap s m ore. P aram eters i d e n t i f i e d  
w ere d e s i c c a t i o n  f o r  s a n d s ,  f l s s u r i n g  and c r e e p  f o r  c l a y s ,  s e n s i t i v e  c l ? y s ,  
and e f f e c t s  o f  w a te r .

A gain  o p in io n s  w ere  e x p r e s s e d  to  drop th e  d i s t i n c t i o n ,  b u t i t  was r e c o g n iz e d  
t h a t  we w ould h ave t o  becom e more c o n s e r v a t iv e .

(2 3 )  Page 1 0 , ( b ) ( 4 ) ( 1 ) ; '"rench box p e o p le  s u g g e s te d  t h a t  t h i s  s e c t i o n  i s  
c o n f u s in g .  I t  was h ow ever r o te d  by ASFE th e  a l t e r n a t i v e  o f  h a v in g  to  u se  an 
e n g in e e r  nay be ev en  l e s s  a t t r a c t i v e .  I  b e l i e v e  th a t  th e  u se  o f  th e  " a d ju sted  
d ep th "  i s  a n e c e s s a r y  e v i l .

(2 4 )  Page 1 3 , ( 1 1 ) ,  l a s t  p a ra g ra p h ; S h o r in g  s y s t e m s , tr e n c h  s h i e l d s  and 
tr e n c h  b o x e s  . . . The a l lo w a b le  33 p e r c e n t  s t r e n g t h  I n c r e a s e  was q u e s t io n e d .
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(2 5 )  The " O p e ra tin g  E n g in e e r s"  r e p r e s e n t a t iv e  n o te d  t h a t  b* f e e l s  t h a t  t h e r e  
i s  a te n d e n c y  f o r  t h o s e  who sh o u ld  a s s u a e  r e s p o n s i b i l i t y  f o r  t h e  s a f e t y  o f  
t h e  s e n  t o  a v o id  i t .  I  b e l i e v e  t h a t  t h i s  f e e l i n g  by AFL-CIO u n d e r l i e s  t h e i r  
p o s i t i o n  in  th e  d i s p u t e  su r r o u n d in g  th e  " q u a l i f i e d  p erso n "  c o n c e p t .  P erh ap s  
t h e  d i s p u t e  can  b e  r e s o lv e d  by lo o k in g  a t  t h i s  p rob lem .

(2 6 )  New M exico AGO n o te d  t h a t  g r e a t  d i f f i c u l t i e s  a r i s e  from  t h e  f a c t  t h a t  
b id  d ocu m ents p rep a re d  by m u n i c i p a l i t i e s  and governm ent a g e n c ie s  do n o t  
r e c o g n iz e  th e  e x c a v a t io n  s a f e t y  p rob lem  ( i . e .  e x c a v a t io n  q u a n l t i e s  p a id  on  
th e  b a s i s  o f  1 /4  t o  1 s l o p e ,  e t c . )

A tta ch m en ts  (4 )
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GENERAL STATEMENT OF PO S ITIO N

A re v ie w  i n  d e t a i l  has been made o f  th e  p roposed  r e v is io n s  

i n  S u b p a rt P 1926 .650  -  .651  -  .6 5 2  -  .653«

T h is  re v ie w  was made b y , and on b e h a lf  o f ,  th e  m a jo r  t re n c h  

box m a n u fa c tu re rs  o f  th e  U n ite d  S ta te s ,  and re p re s e n ts  t h e i r  

consensus o p in io n  o f  th e  changes i n  th e  p roposed  s ta n d a rd s .

I t  i s  o u r  p o s i t io n  t h a t  th e  in t e n t  to  c l a r i f y  and s im p l i f y ,  

as i t  r e la te s  to  th e  r e v is e d  changes o f  S u b p a rt P , has f a i l e d ,  

and i n  f a c t ,  has made i t  more c o n fu s in g  and more d i f f i c u l t  to  

a p p ly  i n  th e  f i e l d .  The p roposed  d s s ig a  c r i t e r i a  as th e y  

r e la t e  to  t re n c h  boxes do n o t  con fo rm  to  accep ted  e n g in e e r in g  

p r a c t ic e s .  We have s p e c i f ic  recom m endations f o r  changes in  

th e  p roposed  r e v is io n s .

I t  i s  a ls o  o u r  p o s i t io n  -  t h a t  i f  th e  G u id e lin e s  a re  g o in g  

to  be re fe re n c e d  w i t h in  S u b p a rt P and th e r e fo r e  become e f fe c 

t i v e l y  a p a r t  o f  th e  la w  -  th e y  s h o u ld  be d is c u s s e d  p u b l i c ly  

as a p a r t  o f  th e  w orkshop and i n  p u b l ic  h e a r in g s .
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1926 .650  GENERAL PROTECTION REQUIREMENTS -  NO COMMENT

1926.651  SPECIFIC EXCAVATION REQUIREMENTS 

PAGE
8 -  ite m  ( s )  S h o u ld  re a d  • • •  P o r ta b le  t re n c h  boxes o r

s l i d i n g  t re n c h  s h ie ld s  nay be used f o r  th e  
p r o te c t io n  o f  p e rs o n n e l.  Where such tre n c h  
boxes o r  t re n c h  s h ie ld s  a re  used th e y  s h a l l  
be d e s ig n e d , c o n s tru c te d  and m a in ta in e d  i n  
a manner w h ich  w i l l  p ro v id e  e q u iv a le n t  p ro 
t e c t io n  to  t h a t  p ro v id e d  by th e  s h o r in g  
re q u ire d  f o r  th e  e x c a v a tio n  as d e f in e d  by 
a cce p te d  e n g in e e r in g  p r a c t ic e .

1926 .652  SPECIFIC SHORING, SLOPING AND SHIELDING REQUIREMENTS

PAGE
9 -  ite m  2a S h o u ld  re a d  . . .  Q u a l i f ie d  E n g in e e r

10 -  ite m  (b )  (1 )  S h o u ld  be no a r b i t r a r y  d i s t i n c t i o n  between
lo n g - te rm  and s h o r t - te rm  e x c a v a tio n .

10 -  ite m  (4 )  ( i )  We recommend th a t  t h i s  s e c t io n  be c l a r i f i e d
and s im p l i f ie d  f o r  e f f e c t iv e  f i e l d  a p p l ic a t io n .

13 -  ite m  ( i i )  a S h ou ld  re a d  . . .  l a t e r a l  p re s s u re  a t  th e  bo tto m
o f  e x c a v a tio n  e q u a l to  th e  e q u iv a le n t  w e ig h t 
e f f e c t  (We) i n  T a b le  1 t im e s  th e  d e p th  o f  c u t  
w i th  l a t e r a l  p re s s u re  d iag ram  a p p ro p r ia te  to  
th e  c o n s t r u c t io n  as d e te rm in e d  by an e n g in e e r .

We o b je c t  to  th e  fo o tn o te s  a tta c h e d  to  T a b le  1 
as b e in g  to o  te c h n ic a l  and o v e r ly  c o m p lic a te d  
f o r  in t e r p r e t a t io n  by  f i e l d  p e rs o n n e l,  and 
recommend th e y  be s im p l i f ie d .

13 -  ite m  ( i i )  c The l a s t  p a ra g ra p h  o f  t h i s  s e c t io n  s h o u ld  re a d
. . .  s h o r in g  system s s h a l l  be d e s ig n e d  i n  ac
co rdance  w i th  accep ted  e n g in e e r in g  p r a c t ic e s .
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( T h is  s ta te m e n t e x c lu d e s  th e  33# in c re a s e  i n  
a l lo w a b le  w o rk in g  s t re s s e s  o r  an e q u iv a le n t  
s t r e n g th  r e d u c t io n . )

S h o u ld  re a d  . . .  S h o r in g  system s and t re n c h  
s h ie ld s  s h a l l  be s e le c te d  in  th e  f i e l d  on th e  
b a s is  o f  accep ted  e n g in e e r in g  p r a c t ic e .

(a )  T rench  s h ie ld s ,  t re n c h  b o xe s , and p r e - fa b r ic a te d  
s t r u tw a le  a s s e m b lie s  and o th e r  p r e - fa b r ic a te d  
a s s e m b lie s  s h a l l  be r a te d  f o r  th e  maximum d e p th s  
i n  a l l  ty p e s  o f  s o i l s  i n  w h ich  th e y  can be se
le c te d  and used a c c o rd in g ly  fro m  c h a r ts  p re p a re d
by th e  m a n u fa c tu re r .

16 -  ite m  ( 4 ) ( i i i ) ( c )  S h ou ld  re a d  . . .  r a te d  by an e n g in e e r  . . .  .

16 -  ite m  (5 )  ( i i i )  S h ou ld  re a d  . . .  E x c a v a tio n  up t o  3 f e e t  be low  th e
b o ^ o m  o f  s h e e t in g ,  t re n c h  b o xe s , o r  t re n c h  s h ie ld s  
i s  p e rm it te d  p ro v id e d  t h a t :  . . .  (and  we agree w ith  
ite m s  a & b . )

1926 .653  DEFINITIONS AF: -ICAELE TO THIS SUBPAKT 

PAGE
18 a S h o u ld  re a d  . . .  A cce p te d  e n g in e e r in g  p r a c t ic e s ,

th o s e  re q u ire m e n ts  o r  p r a c t ic e s  w h ich  a re  com
p a t ib le  w i th  s ta n d a rd s  r e q u ir e d  by  a r e g is te r e d  
p r o fe s s io n a l e n g in e e r .

Q u e s tio n  -  why a re  you m aking re fe re n c e  to  th e  
g u id e l in e s  when th e y  a re  n o t  meant to  be a p a r t  
o f  th e  law?

19 m S h o u ld  be e l im in a te d .

19 o S h o u ld  re a d  . . .  N e g o t ia b le  s lo p e  i s  a s lo p e  on
w h ic h  a p e rso n  can e g re ss  fro m  o r  in g re s s  t o  an 
e x c a v a tio n  w i th  r e la t i v e  ease and speed to  assu re  
re a s o n a b le  s a fe ty .

PAGE

13 -  ite m  ( i i i . )  
P a rag ra ph  2

13 -  ite m  ( i i i )
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PAGE
19  t  S h o u ld  be e lim in a te d «

19 z S h o u ld  re a d  . . .  See F ig u re  4  ( C o r re c t io n )

GUIDELINES SUPPLEMENTING SUBPAKT P

I f  th e  G u id e lin e s  a re  g o in g  to  be re fe re n c e d  w i t h in  S u b p a rt P , do 
th e y  n o t  become e f f e c t i v e l y  a p a r t  o f  th e  law? I f  s o , th e y  s h o u ld  
be d is c u s s e d  p u b l i c ly  as a p a r t  o f  th e  workshop and i n  p u b l ic  
h e a r in g s .
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ANSWERS TO P it. YOKEL’ S QUESTIONS

#2  No comment.

#3 No comment on 24 f o o t  l i m i t a t i o n .

On q u e s t io n  o f  s h o u ld  q u a l i f i e d  pe rso n  be sub
s t i t u t e d  f o r  e n g in e e r  . . .  "N o , as i t  r e la te s  
to  t h i s  s p e c i f i c  q u e s t io n . ”

#4 No d i s t i n c t i o n  s h o u ld  be made between s h o r t -
o r  lo n g - te rm  e x c a v a t io n .

#5  No comment.

#6  No comment.

#7  Y es, and s h o u ld  be conveyed as p a r t  o f  th e
d e f in i t i o n s .

#8 No comment.

# 9  Y e s*

#10 Yee.

#11 No comment.

#12 No.

#13 No -  S ta te m e n t s h o u ld  n o t  be d e le te d .

# 1  No com m ent.
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W h lla  t h i s  l a  t r u e ,  I  f e « l  t h a t  t h e  p a r t ic i p a n t *  In  t h e s e  W orshops h ave  
t h a  k n ow led ge  and e x p e r ie n c e  t o  a d d r e s s  « 1 1  t h e  i s s u e s  in v o lv e d  and w i l l  
do s o  s u c c e s s f u l l y .

(2 )  O p p o s it io n  t o  Change In  g x l s t i n g  P r o v i s i o n s : O p p o a ltlo n  t o  •  ch a n g e  . 
In  t h a  p r a sa n t  v e r s io n  o f  S ub part P was axp raaaad  by an I l l i n o i s  c o n t r a c t o r  
who w orks p r im a r i ly  on  h ighw ay p r o j e c t a .  T h is  t im a  I  g a in a d  som e I n s ig h t  
i n t o  th a  r a t l o n a l a  f o r  t h i s  p o a l t i o n .  I  n o ta d  In  o y  W isc o n s in  memo t h a t  
p a o p la  who te n d  t o  a g r e e  w ith  o u r  r e c o n a e n d a t io n  a r a  l e s s  l i k e l y  t o  e x p r e s s  
t h e i r  o p in io n  in  t h e  Workshop th a n  t h o s e  who o p p o se  c e r t a in  r e c o o m e n d a tio n s . 
The same t h in g  happened t o  some e x t e n t  when we co n d u c te d  ou r f i e l d  s t u d y .  
A lm ost a l l  th e  c o n t r a c t o r s  t h a t  resp o n d ed  w ere d i s s a t i s f i e d  w ith  Subpart P . 
H ow ever, t h e  r e sp o n d in g  c o n t r a c t o r s  who now h ave co n c e r n  ab out ch a n g e s  in  
t h e  e x i s t i n g  r e g u l a t i o n s  a r e  m ore In v o lv e d  i n  ea r th w o rk , w id e  e x c a v a t io n s ,  
borrow  p i t s ,  e t c . ,  w here c o n f l i c t s  w ith  OSHA do n o t  n o r m a lly  a r i s e .  They 
a r e  co n ce rn ed  w ith  tw o I s s u e s .

a .  The p r e s e n t  p r o v i s i o n s  h a v e  b een  in t e r p r e t e d  in  t h e  c o u r t s  In  
p a a t l i t i g a t i o n s .  T h ese  I n t e r p r e t a t io n s  by c o u r t  r u l in g s  t e l l  
t h e  c o n t r a c t o r  p r e c i s e l y  what h e can  d o . When we now p r o p o se  
t o  cb an ge t h e  w ord in g  o f  many p r o v i s i o n s ,  t h e r e  w i l l  a g a in  be  
u n c e r t a in t y  about t h e i r  in t e r p r e t a t io n  by t h e  c o u r t s ,  and we 
w i l l  l o s e  t h e  b e n e f i t  o f  e x p e r ie n c e  g a in e d  in  p a s t  c o n f l i c t s .

b . We m erged " tr e n c h e s"  and " e x c a v a t io n s " .  T h ere i s  now co n ce rn  
t h a t  a s  a  r e s u l t  new r e s t r i c t i o n s  w i l l  b e im posed  on e x c a v a t io n  
w ork. P a r t  o f  t h i s  p rob lem  can  p r o b a b ly  b e r e s o lv e d  by a c l e a r  
d e f i n i t i o n  o f  " e x p o s u r e .” However wa n eed  t o  c a r e f u l l y  r e v ie w  
ou r new recom m en d ation s t o  make s u r e  t h a t  t h e y  do n o t  
in a d v e r t e n t ly  r e s u l t  in  u n n e c e s sa r y  r e s t r i c t i o n s  on e x c a v a t io n  
w ork . An exam p le o f  t h i s ,  w h ich  was n o te d  In  th e  W orkshop, 
w ould be t h e  a p p l i c a t io n  o f  S e c t io n  1 9 2 6 .6 5 1 (d )  t o  borrow  p i t s .

(3 )  Use o f  OSHA R e g u la t io n s  on F e d e r a l P r o j e c t s ; I t  was n o te d  t h a t  o th e r  
F e d e r a l A g e n c ie s  a r e  n o t  bound by OSHA r e g u l a t i o n s  and u s e  t h e i r  own p ro 
c e d u r e s .  T h is  s i t u a t i o n  can  le a d  t o  s p e c i f i c a t i o n s  w h ich  a r e  d i f f i c u l t  t o  
im plem ent w h i le  u s in g  m ethod s w hich  com ply w ith  ou r reco m m en d a tio n s. I  am 
n o t  su r e  what can  be done ab out t h a t ,  b ut t h e  s i t u a t i o n  c o u ld  be b rou ght  
t o  t h e  a t t e n t io n  o f  t h e  A d m in is tr a t io n  a t  an a p p r o p r ia t e ly  h ig h  l e v e l  by 
t h e  p a r t i c i p a t i n g  o r g a n iz a t io n s  o f  t h e  W orkshops.

(4 )  T ren ch  B o x e s : T ren ch  box m a n u fa c tu r e r s  s u g g e s te d  t h a t  t h e  l a t e r a l - l o a d
r e q u ir e m e n ts  f o r  tr e n c h  b o x e s  sh o u ld  b e d i f f e r e n t  from  t h o s e  f o r  s h o r in g .  
T h is  i s  b ased  on t h e  c o n t e n t io n  t h a t  a  t r e n c h  box can  d e f l e c t  c o n s id e r a b ly  
and in  g e n e r a l  w i l l  n o t  r e s t r a i n  l a t e r a l  s o i l  movement a s  much a s  a s h o r in g  
s y s te m , t h u s  c a u s in g  t h e  p r e s s u r e  d i s t r i b u t i o n  t o  r e se m b le  th a t  a c t in g  on a 
r e t a in i n g  w a l l .  T h is  w ould  make th a  sq u a r e  p r e s s u r e  d iagram s a s s o c ia t e d  
w ith  t h e  S tan d ard  P r a c t i c e  t o o  c o n s e r v a t iv e .  At t h i s  t im e  I  ca n n o t e v a lu a t e  
t h e  t e c h n i c a l  m e r i t s  o f  t h i s  c la im  i n  d e t a i l ,  but I  h a v e  s e v e r a l  p r e l im in a r y  
t h o u g h t s :
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a . Xa a d d itio n  to  tha  a llo w a b le  atraaa lacraaaa fo r  sh o r t-ta r *  
ex ca v a tio n , «a  a la o  a llo w  a 20 p a r e n t  load red u ction  fo r  w la a  
aad a 33 percent rad u etioa  fo r  a h aatln g . Tbaaa reduct io n a ,  
which account fo r  arching a f fa c ta  would apply to  tha  h o r izo n ta l  
fra a in g  aaabars aad th a  akin o f  a tren ch  box. I  wondar i f  tha  
in d u stry  conaldara ta k in g  advantage o f thaaa raductlona la  th a ir  
a n a ly s is .

h .  Tha t r e n c h  b o x a s  I  aaw had ab ou t e q u a l s t i f f n e s s  ( I n  ter m s o f  
l a t e r a l  d ls p ls c e m e n t  c h a r a c t e r i s t i c s )  n ea r  t h e  to p  and b o tto m .
T h u s, 1 c a n n o t a c e  how a t r e n c h  b ox c o u ld  a c t  l i k e  a  r e t a in i n g  
w a l l ,  n am ely  r o t a t e  inw ard w h i le  t h e  b a se  i s  f i x e d .

c .  I t  i s  o b v io u s  t h a t  a t r e n c h  b ox p e r m it s  g r e a t e r  l a t e r a l  Inward  
d la p la c a a a n ta  o f  t h e  e x c a v a t io n  w a l l  th a n  a  s h o r in g  a y s t a a .  In  
g r a n u la r  a o i l s  t h i s  w i l l  r e s u l t  in  a r e d u c t io n  in  l a t e r a l  s o i l  
p r e s s u r e s .  I n  c l a y s ,  h o w e v er ,  t h e  s i t u a t i o n  l a  a o r e  co m p le x .  
O v e r c o n s o l id a te d  c l a y s  su ch  a s  t h o s e  i s  A u s t in ,  T exas w here v e  
c o n d u c te d  p r e s s u r e  a a a s u r e a a n ts  (KBS CCS 8 0 -2 0 2 )  w i l l  d e v e lo p  
t e n s io n  c r a c k s  upon l a t e r a l  e x p a n s io n ,  r e s u l t i n g  in  In c r e a s e d  
l a t e r a l  o o i l  p r e s s u r e s .  I t  sh o u ld  b e n o te d  t h a t  Type B s o i l s  
I n c lu d e  c l a y s .

d .  The g r e a t e a t  p rob lem  t h a t  w ould  a r i s e  i f  s t i f f n e s s  c h a r a c t e r i s t i c s  
o f  s h o r in g  sy s te m s  a r e  c o n s id e r e d  i s  c o m p le x ity  (w h ich  our  
recom m en d ation s a r e  d e s ig n e d  t o  a v o i d ) .  Each c a s e  w ould  h a v e  t o  
b e c o n s id e r e d  on i t s  own a e r l t .  C o n s id e r in g  t h e  in a d e q u a c ie s  and 
c o a p l a x l t i e s  o f  p r e s e n t  a o d e l s  f o r  s o i l / s t r u c t u r e  s y s te m s  and our  
g e n e r a l  l a c k  o f  d a ta  on l a t e r a l  p r e s s u r e s  in  s h a l lo w  b ra ced  
e x c a v a t io n s ,  i t  may be d i f f i c u l t  t o  make a  c o n v in c in g  c a s e ,  and  
d e t a i l e d  a n a l y s i s  w ould  n o t  be much b e t t e r  th a n  an e d u c a te d  g u e s s .

e .  W h ile  t h e  p ro p o sed  sq u a r e  p r e s s u r e  d iagram s a a y  b e on th e  
c o n s e r v a t iv e  s i d e s ,  t h e  AO l b / f t .  e q u iv a le n t  w e ig h t  e f f e c t  i s  
n o t c o n s e r v a t iv e  f o r  medium c l a y s  w h ich  f a l l  u nd er Type B s o i l s  
w d  a r e  t h e  a o s t  common s o i l  t y p e .

I t  a a y  b e  h e l p f u l  i f  ASFE c o u ld  r e v ie w  t h i s  p ro b lem . I  a a  v e r y  much a f r a id
t h a t  we a a y  b e c r e a t in g  an  a lb a t r o s s  a s  soon  a s  we d e v ia t e  from  t h e  p r i n c i p l e  
o f  s i m p l i c i t y  In  th a  s ta n d a r d  p r a c t i c e .

(5 )  C o n f ig u r a t io n  o f  E x c a v a t io n s  w ith  Compound S lo p e ; v -o p rob lem s w ere  
d is c u s s e d  in  c o n j u n c t io n  w ith  F ig u r e  2 ,  p a g e  1 2 :

a .  I t  waa s u g g e s t e d  t o  r e a o v e  t h e  sh a rp  c o r n e r s  i n  th e  ^rawn c r o s s -  
s e c t i o n s ,  s i n c e  th a a a  ca n n o t ba dug in  th a  f i e l d  w ith  o r d in a r y  
a q u ip a a n t .  I  a u g g a s t  t h a t  wa draw b rok en  l i n e s  f o r  th a  id e a l l x a d  
c r o s s - s e c t i o n  and b ack  th a a a  up w ith  s o l i d  l i n e s  sh ow in g  a o r e  
rou n ded  e o r n a r a .

b .  The bank a d ja c e n t  t o  t h e  w ork a r e a  w as d i s c u s s e d .  In  t h e  p r e v io u s
tw o U orkahopa t h e r e  a a ea ed  t o  be a  c o n s e n s u s  t h a t  t h e  h e ig h t  o f
t h e  bank a h o u ld  ba in c r e a s e d  t o  A f t .  In  t h i s  W orkshop i t  was 
a u g g a a te d  t o  p a r a l t  a  5 f t .  bank f o r  la r g e  p i p e s .  In  t h e  l e t t e r  
c a a e ,  w orker p r o t e c t io n  w ould  b e  d e r iv e d  f r o a  t h e  la r g e  d ia m e te r  
p ip e e .  I  h a v e  a o a e  p r o b lo n s  w ith  t h e  s u g g e s t io n :
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Com m ents by Kodak P ark  D i v i s i o n  o f  E astm an  
Kodak Company a t  B o s t o n ,  MA, W ork sh o p ,
T r e n c h in g  & E x c a v a t io n  S t a n d a r d s ,  on  W ork ing  
D r a f t  p r e p a r e d  by N a t i o n a l  B u r ea u  o f  S ta n d a r d s  
d a t e d  F e b r u a r y  2 0 ,  1 9 8 1 .

T he Kodak P ark  D i v i s i o n  o f  E astm an  Kodak Company d o e s  a l a r g e  
p o r t i o n  o f  t h e  c o n s t r u c t i o n  and  m a in te n a n c e  o f  i t s  b u i l d i n g s  
and  u n d e r g r o u n d  u t i l i t y  l i n e s .  T h is  i n c l u d e s  e x c a v a t i o n s  f o r  
b u i l d i n g s  and  o t h e r  m a jo r  s t r u c t u r e s  a s  w e l l  a s  t r e n c h in g  f o r  
new  w a t e r ,  s e w e r ,  and  e l e c t r i c  s e r v i c e s .  I t  a l s o  i n c l u d e s  
e x c a v a t i o n  fo r _ e m e r g e n c y  r e p a i r  o f  t h e s e  u n d e r g r o u n d  s e r v i c e s .
We a r e  a l s o ~ i n v o l v e d  w it h  m any t r e n c h in g  an d  e x c a v a t i o n  c o n t r a c t o r s  
a t  a l l  o f  o u r  l o c a t i o n s  i n  t h e  U .S .  an d  e x p e c t  t h a t  t h e  e x e c u t i o n  
o f  t h i s  w ork b e  d o n e  s a f e l y  and e f f i c i e n t l y .

T he h a z a r d s  o f  i n a d e q u a t e l y  s h o r e d  o r  b r a c e d  e x c a v a t i o n s  a r e  
w e l l  r e c o g n iz e d  b y  e x p e r ie n c e d  p e r s o n s  a c t i v e  i n  t h a t  ty p e  o f  
c o n s t r u c t i o n .  U n f o r t u n a t e ly ,  s a t i s f a c t o r y  s o u r c e  s t a n d a r d s  
w e r e  n o t  a v a i l a b l e  when OSHA p r o m u lg a te d  t h e  e x i s t i n g  1 9 2 6  
s t a n d a r d s  and  t h e i r  s u b s e q u e n t  e n f o r c e m e n t  e f f o r t s  h a v e  n o t  
b e e n  e n t i r e l y  p r o d u c t i v e  i n  t h e  r e d u c t io n  o f  s e r i o u s  a c c i d e n t s  
o r  i n  p r o v i d i n g  a s s i s t a n c e  i n  n e e d e d  s a f e t y  p r e c a u t i o n s .

We b e l i e v e  .B u re a u  o f  S ta n d a r d s  h a s  d o n e
a co m m en d a b le  j o b  i n  d r a f t i n g  t h e s e  s u g g e s t e d  r e v i s i o n s .  T hey  
h a v e  r e c o g n i z e d - t h a t ' e x c a v a t i o n  s i t e  c o n d i t i o n s  a r e  w id e ly  v a r i a b l e  
and  t h e  a p p l i c a t i o n  o f  ju d g m en t f o r  e a c h  l o c a t i o n  b y  k n o w le d g e a b le  
p e o p le  i s  n e e d e d .  T he p r o p o s e d  s ta n d a r d  i s  w r i t t e n  in  p e r fo r m a n c e  
l a n g u a g e  and t h e  s u p p le m e n t a l  n o n -m a n d a to r y  g u i d e l i n e s  t h a t  
a r e  i n c l u d e d  s h o u ld  b e  v e r y  h e l p f u l  i n  t h e  s o l u t i o n  o f  s p e c i f i c  
p r o b le m s .  E astm an  Kodak s u p p o r t e d  a s i m i l a r  a p p r o a c h  u s e d  by  
OSHA i n  t h e  r e v i s i o n  o f  t h e  G e n e r a l  I n d u s t r y  S ta n d a r d s  f o r  F i r e  
P r o t e c t i o n  w h ic h  w e r e  a d o p te d  l a s t  D e cem b er , and t h e  E l e c t r i c a l  
W o rk p la c e  S ta n d a r d s  w h ic h  w e r e  a d o p te d  i n  A p r i l  1 9 8 1 .

A t t a c h e d  a r e  o u r  com m en ts on  t h e  i d e n t i f i e d  i s s u e s  p lu s  
som e a d d i t i o n  I t e m s .  We w i l l  b e  p l e a s e d  t o  e l a b o r a t e  on  
t h e s e  com m en ts i f  a d d i t i o n a l  i n f o r m a t io n  w o u ld  b e  h e l p f u l .

KASTMAN K0OAK COMPANY • KOOAK PARK DIVISION

76



Some I s s u e s  t h a t  S h o u ld  b «  C o n » id « r e d  I n  t h e  W orkshop

1 .  P a g «  « .  S a c t l o n  1 9 2 6 .6 5 1 ( a ) »  T h l»  » a c t i o n  a p p e a r »  t o
¿ a l l  w i t h i n  t h «  » c o p «  o f  S u b p a r t  S .  S h o u ld  
I t  b «  d r o p p e d ?

A . S u b p a r t  S ,  T u n n e l»  and  S h a f t s ,  C a i s s o n s ,  C o f f e r d a m s ,  
a n d  C o m p re ssed  A ir  i s  n o t  t h e  a p p r o p r ia t e  p l a c e  t o
c a l l  f o r  l o c a t i o n s  o f  u t i l i t i e s  p r i o r  t o  e x c a v a t i o n .
T he p r o b le m  o f  i n t e r r u p t i n g  u t i l i t i e s  an d  t h e  
r e s u l t i n g  e m p lo y e e  h a z a r d s  a r e  m o s t  l i k e l y  t o  b e  
fo u n d  w h i l e  p r e p a r in g  s u r f a c e  e x c a v a t i o n s  and  t h u s  
b e l o n g s  i n  S u b p a r t  P .

2 .  P a g e  8 .  S e c t i o n  1 9 2 6 . 6 5 1 (p ) î S h o u ld  t h e  e x i t  r e q u ir e m e n t s
f o r  e x c a v a t i o n s  s t a r t  a t  5 f t  r a t h e r  th a n  4 f t  d e p t h ?

P l e a s e  r e f e r  t o  o u r  g e n e r a l  com m en ts o n  t h i s  s e c t i o n .

A . Y e s ,  i t  i s  r e a s o n a b l e  t o  e x p e c t  t h e  t y p e  o f  
i n d i v i d u a l s  who w ork  i n  e x c a v a t i o n s  t o  h a v e  t h e  s t r e n g t h  
and  a g i l i t y  t o  make h i s  own way o u t  o f  a 5 f t  d e e p  
e x c a v a t i o n  w i t h o u t  t h e  a i d  o f  s o m e th in g  o r  so m eo n e  
e l s e .  A l s o ,  t h e  a d d i t i o n a l  o n e - f o o t  a l lo w a n c e  w i l l  
i n c l u d e  m any t r e n c h e s ,  and  a p ip e  i s  o f t e n  p r e s e n t  
w h ic h  w o u ld  s e r v e  a s  a  s t e p  t o  a i d  t h e  e x i t  p r o c e s s .  
A l s o ,  i n  t r e n c h e s ,  t h e  w ork  i s  b e in g  d o n e  i n  a 
c o n s t a n t l y  c h a n g in g  l o c a t i o n  an d  t h e  n e e d  t o  f r e q u e n t l y  
m ove t h e  la d d e r  o r  e x i t  d e v i c e  may b e  c o n s id e r e d  a 
n u i s a n c e  b y  t h e  t r e n c h  w o r k e z s  i f  t h e y  d o  n o t  b e l i e v e  
i t  i s  p r a c t i c a l  t o  u s e .

S h o u ld  e x i t  r e q u ir e m e n t s  b e  w a iv e d  f o r  e x c a v a t i o n s  
w h ic h  a r e  w id e  en o u g h  t o  p e r m it  p e o p le  t o  s s c a p e  
to w a r d  t h e  c e n t e r  o f  t h e  e x c a v a t i o n ? .

A . Y e s ,  t h e  m a jo r  c o n c e r n  f o r  d e a t h  o r  i n j u r y  i s  i n  
t h e  r e l a t i v e l y  n a rro w  e x c a v a t i o n s  s u c h  a s  t r e n c h e s  
w h e r e  e s c a p e  d u r in g  r a p id  c a v e - i n  i s  v e r y  much m ore  
d i f f i c u l t  b e c a u s e  e s c a p e  o p t i o n s  a r e  f a r  fe w e r  th a n  
i n  w id e r  e x c a v a t i o n s .  T he a l t e r n a t i v e  r e q u ir e m e n t  
• h o u ld  b e  t h a t  t h e  e x c a v a t e d  a r e a  a l l o w  u n im p ed ed  
m ovem en t aw ay fro m  t h e  e x c a v a t i o n  w a l l s  t o  a s a f e  
l o c a t i o n .



2 I
S h o u ld  i t  b e  r e c o g n iz e d  t h a t  l » r q c  en o u g h  p ip e »  o r  
o t h e r  c o v e r e d  s t r u c t u r e »  c a n  « h e l t e r  p e o p l e ?

T he i n t e n t  o f  t h i s  q u e s t i o n  i s  n o t  c l e a r .  A l a r g e  
p ip e  b e in g  i n s t a l l e d  ca n  s e r v e  a s  a te m p o r a r y  r e f u g e ,  
b u t  i t  d o e s  n o t  seem  a p p r o p r ia t e  t o  i n c l u d e  t h a t  a s  
p a r t  o f  a p la n n e d  p r o t e c t i o n  s y s t e m  i n  l i e u  o f  
s h i e l d s  o r  s h o r i n g .  H o w ev e r , a  p e r m i s s i b l e  p r a c t i c e  
w o u ld  b e  t o  p e r m it  t h e  u s e  o f  t h e  p ip e  a s  a s h e l t e r  
w h i l e  t h e  t r e n c h  s h i e l d  i s  b e in g  r e l o c a t e d  w h ic h  i s  
a n o rm a l p r o c e d u r e  i n  many s i t u a t i o n s .  A l t e r n a t i v e l y ,  
e x i s t i n g  l a r g e  p i p e s  o r  s t r u c t u r e s  a d j a c e n t  t o  t h e  
e x c a v a t e d  a r e a  c a n  s e r v e  a s  a t y p e  o f  s h o r in g  t o  
h e l p  s u p p o r t  t h e  e x c a v a t i o n  s i d e .  Good ju d g m en t  
and s o m e t im e s  e n g i n e e r i n g  a n a l y s i s  may b e  r e q u i r e d ,  
h o w e v e r ,  f o r  t h e  u s e  o f  p i p e s  t h a t  a p p e a r  t o  g i v e  
m a r g in a l  s u p p o r t .

S h o u ld  " n e g o t i a b l e  s lo p e "  b e b e t t e r  d e f i n e d ?

A . T h is  d e f i n i t i o n  se e m s  a d e q u a t e  f o r  i t s  p u r p o s e ,  
th o u g h  t h e r e  may b e  nome a r g u m e n ts  a b o u t  a p e r s o n ' s  
a b i l i t y  t o  c l im b  a s l o p e  b e in g  u s e d .  P e r h a p s  th e  
o n ly  v a l i d a t i o n  r e q u ir e d  s h o u ld  b e  a p h y s i c a l  
d e m o n s t r a t io n  o f  an  e m p lo y e e  u s in g  t h e  s l o p e  t o  e g r e s s  
o r  i n g r e s s  b e f o r e  w ork  b e g i n s .

3 .  P a g e  9 . S e c t i o n  1 9 2 6 . 6 5 2 ( a ) (2 )
aT C o u ld  t h e  d e p th  l i m i t a t i o n  i n  t h e  " S ta n d a rd  

P r a c t i c e *' b e  e x t e n d e d  t o  24 f t ?

W h eth er  t h e  e x c a v a t i o n  i s  20  f t  o r  24 f t  b e f o r e  
r e q u i r i n g  t h e  s e r v i c e s  o f  a  r e g i s t e r e d  e n g i n e e r  i s  
so m ew h a t a r b i t r a r y .  T h e r e  s h o u ld  b e  som e l i m i t ,  
h o w e v e r ,  and  s i n c e  t h e  20  f t  l i m i t  h a s  b e e n  u se d  i n  
s e v e r a l  s t a n d a r d s ,  s u c h  a s  t h e  New Y ork S t a t e  Code  
R u le  2 3 ,  i t  p r o b a b ly  s h o u ld  b e  k e p t .

b ) S h o u ld  a  " q u a l i f i e d  p e r s o n "  b e  s u b s t i t u t e d  f o r  
an  " e n g in e e r "?

T h e r e  a r e  p r o b a b ly  r e l a t i v e l y  fe w  r e g i s t e r e d  e n g i n e e r s  
who w o u ld  b e  c o m p e te n t  i n  t h e  d e s i g n  o f  e a r t h  s h o r in g  
s y s t e m s  o r  s l o p e s ,  and t h e r e  a  p r o b a b ly  many c a p a b le  
p e o p le  who a r e  n o t  r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r s  
who h a v e  d e v e lo p e d  s u i t a b l e  e x p e r t  q u a l i f i c a t i o n s  i n  
t h i s  a r e a .  T he d e f i n i t i o n  o f  " q u a l i f i e d  p e r s o n "  
p r o b a b ly  i s  m ore d e s c r i p t i v e  th a n  t h e  d e f i n i t i o n  f o r  
" e n g in e e r "  i n  d e t e r m in in g  a  p e r s o n  c o m p e te n t  i n  
d e s i g n i n g  s h o r in g  s y s t e m s  an d  e a r t h  s l o p e s .
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4 .  P a g «  1 0 .  S e c t i o n  1 9 2 6 . 6 5 2 (b ) ( 1 ) :  S h o u ld  t h e  s h o r t - t e r m
« x c a v a t i o n  d e f i n i t i o n  « x t« n d  t o  ? -d a y »  r a t h e r  
t h a n  1 -d a y ?  i t  » o , d o  we n « « d  m ore c o n s e r v a t i v e  
r e q u ir e m e n t » }

W« d o  know t h a t  a  7 - d a y  d e f i n i t i o n  f o r  s h o r t - t e r m  
• x c a v a t i o n  c a n  b e  a p p l i e d  t o  m o s t  » o i l  c o n d i t i o n s  
i n  o u r  a r e a .  T he m ore com m only fo u n d  s o i l »  w h ic h  
may r a n g e  i n  g r a i n  s i z e s  fro m  c l a y s  t o  g r a v e l s  w o u ld  
m o st  T .ik e ly  p e r m it  a  7 -d a y  s h o r t - t e r m  d e f i n i t i o n  i n  
o t h e r  p a r t s  o f  t h e  c o u n t r y  a s  w e l l .

T h e r e  a r e  b a s i c a l l y  tw o  c o n d i t i o n s  w h ic h  n o r m a lly  
c h a n g e  t h e  s t r e n g t h  o f  i n s i t u  s o i l  w i t h  t im e  a f t e r  
an  e x c a v a t i o n  h a s  b e e n  m a d e , b o t h  h a v in g  t o  do  w i t h  
c h a n g e s  i n  w a te r  c o n t e n t :

1 .  I f  an  e x c a v a t i o n  i s  d u g  b e lo w  t h e  w a te r  t a b l e  
s u r f a c e ,  o r  i f  an  e x c a v a t i o n  i s  p a r t i a l l y  
f i l l e d  w i t h  w a te r  and  t h i s  w a t e r  i s  r a p i d l y  
draw n down b y  p u m p in g , r e l a t i v e l y  l a r g e  p o r e  
w a t e r  p r e s s u r e s  b e tw e e n  t h e  s o i l  p a r t i c l e s  
r e m a in .  T h is  may c a u s e  a  te m p o r a r y  s t a b i l i t y  
p r o b le m  w h ic h  w i l l  im p r o v e  w i t h  t im e  a s  e x c e s s  
p o r e  p r e s s u r e s  d i s s i p a t e .  S o ,  w hen  e x c a v a t i n g  
p r i m a r i l y  f i n e  g r a i n  o r  r e l a t i v e l y  im p e r m e a b le  
¿ » o i ls  s u c h  a s  c l a y s  and  s i l t s ,  t h e  i n i t i a l
•a t e r  c o n d i t i o n  i s  im p o r t a n t .  When t h e  w a l l s  

s t a b i l i z e  a f t e r  t h e  w a t e r  i s  pum ped o u t ,  s h o r t 
te r m  e x c a v a t i o n  c r i t e r i a  c  n b e  s a f e l y  a p p l i e d ,  
a s  lo n g  a s  t h e  e x c a v a t i o n  i s  n o t  a l lo w e d  t o  
r e f i l l  w i t h  w a t e r .  P a r a g r a p h  1 9 2 6 .6 5 1 ( d )  and  
n o t e  3 ( b )  o f  t a b l e  1 o f  t h e  d r a f t  S u b p a r t  P 
r e v i s i o n  r e c o g n i z e  t h i s  p r o b le m .

2 .  When e x c a v a t i n g  i n  g r a n u la r  o r  p e r m e a b le  s o i l s  
s u c h  a s  s a n d s ,  t h e r e  w i l l  b e  a  te m p o r a r y  a p p a r e n t  
c o h e s i o n  c a u s e d  by n e g a t i v e  p o r e  p r e s s u r e s  i n  
t h e  p a r t i a l l y  s a t u r a t e d ,  d r a i n i n g  s o i l s .  T h is  
n e g a t i v e  p o r e  p r e s s u r e  i s  c a u s e d  by  c a p i l l a r y  
t e n s i o n .  A s t h e  s o i l  i n  t h e  e x c a v a t i o n  w a l l s  
d r i e s ,  t h e  n e g a t i v e  p o r e  p r e s s u r e s  w i l l  d i s s i p a t e  
m a k in g  t h e  s o i l  w e a k e r  i n  s h e a r  an d  p o s s i b l e  
c a u s i n g  s l o u g h i n g  o r  s l i d e s .  T h is  i s  a  c o n d i t i o n  
w h ic h  w i l l  d e t e r i o r a t e  w i t h  t im e  an d  t h e  l e n g t h  
o f  t im e  w i l l  d e p e n d  o n  how f a s t  t h e  s o i l  i n  t h e  
e x c a v a t i o n  w a l l s  w i l l  d r y  t o  a  s i g n i f i c a n t  d e p t h .  
P r o b a b ly  i n  n o rm a l c o n d i t i o n s ,  i n s t a b i l i t y  w i l l  
o c c u r  c o n s i d e r a b l y  l a t e r  th a n  7 d a y s  a f t e r  t h e  
• x c a v a t i o n  w o r k , p a r t i c u l a r l y  w hen  t h e  e x c a v a t i o n  
w a l l  i s  c o v e r e d  w i t h  s h e e t i n g ,  r e t a r d i n g  e v a p o r a 
t i o n  o f  w a t e r .



IT« f n l  t h e  l a r g e  m a j o r i t y  o f  t h e  e a s e s  w i l l  
a l l o w  t h e  e x t e n s i o n  o f  s h o r t - t e r m  t o  7 d a y s .  
P e r h a p s  a n  e x t e n s i o n  t o  3 d a y s  m ig h t  b e  a  g o o d  
c o m p r o m ise  w h ic h  w o u ld  a l l o w ,  a s  a  w o r s t  c a s e ,  
e x c a v a t i o n  b e f o r e  a  w e ek en d  t o  b a c k f i l l i n g  
a f t e r  a  w e e k e n d , a s  l o n g  a s  w a t e r  i s  n o t  a l lo w e d  
t o  a c c u m u la te  i n  t h e  e x c a v a t i o n  an d  b e  pumped  
down a g a i n .

5 .  P a g e  1 1 .  T a b le  1 :  S h o u ld  t h e  s t i p u l a t i o n  o f  maximum s l o p e
b e  l i m i t e d  t o  3 / 4 : 1 ?  S h o u ld  t h e  s u g g e s t e d  p e r fo r m a n c e  
r e q u ir e m e n t  ( f o o t n o t e  b ) ( t h e  " s t a b l e  s lo p e "  c o n c e p t T  
b e  u s e d ?  W i l l  t h i s  a p p r o a c h  w o r k ?

A. T he 3 / 4 : 1  maximum s l o p e  s h o u ld  b e  r e a s o n a b l e .

J u d g m e n ts  o f  t h e  d e s c r i p t i o n  o f  t h e  s o i l  e n c o u n t e r e d ,  
d e g r e e  o f  s a t u r a t i o n  and  c h a n g in g  c o n d i t i o n s  a s  t h e  
e x c a v a t i o n  p r o g r e s s e s  m ig h t  o v e r lo o k  s o m e t h in g ,  
p o s s i b l y  r e s u l t i n g  i n  a m a r g in a l  s t a b i l i t y  p r o b le m  
fro m  t im e  t o  t i m e .  T h e r e  s h o u ld  b e  som e m eans t o  
c o r r e c t  s u c h  s h o r t c o m in g s  i f  t h e r e  i s  e v i d e n c e  o f  
i n s t a b i l i t y ,  and t h e  p r o v i s i o n  t o  f l a t t e n  t h e  s l o p e  
b y  1 / 4 : 1  s h o u ld  b e  a p p r o p r i a t e .  T h is  a d ju s tm e n t  
s h o u ld  b e  m ade b e f o r e  a n y o n e  e n t e r s  t h e  e x c a v a t i o n .

6 . P a g e  1 2 .  F ig u r e  2 ; S h o u ld  t h e  a l l o w a b l e  b ank  n e x t  t o  t h e  w ork
a r e a  i n  C a s e s  I I ,  I I I ,  and~~IV b e  i n c r e a s e d  t o  4 i t ? 
S h o u ld  "C ase IV U b e  l i m i t e d  t o  e x c a v a t i o n  by t r e n c h in g  
m a c h in e s !

A . T he p u r p o s e ,  u s u a l l y ,  f o r ^ h a v in g  a  s u b t r e n c h  a t  
t h e  b o tto m  o f  a s l o p e d  e x c a v ^ £ > i°n i s  t o  p r o v id e  a 
b e t t e r  l a t e r a l  r e s t r a i n t  f o r  t h e  p ip e  a f t e r  t h e  p ip e  
i s  b e d d e d  an d  i n  p l a c e .  T h i s ,  i n  m o s t  c a s e s ,  a l l o w s  
t h e  p ip e  t o  w i t h s t a n d  g r e a t e r  over«J**rden and  g ro u n d  
s u r f a c e  l o a d s  w i t h o u t  f a i l u r e .  F o r  l a r g e  p i p e s  
(6  f t  o r  m ore i n  d i a m e t e r ) ,  i t  may b e  im p o r t a n t  t o  

b e  a l lo w e d  a  d e e p e r  s u b t r e n c h .  F o r  e m p lo y e e  s a f e t y  
p u r p o s e s ,  w h e th e r  3 o r  4 f t  i s  u s e d  i s  a r b i t r a r y ,  and  
w o u ld  p r o b a b ly  d ep e n d  on  ju d g m e n t o f  t h e  i n c r e a s e d  r i s k ,  
i f  t h e r e  i s  a n y ,  b y  g o in g  t o  t h e  4 f t  s u b t r e n c h .  The 
p o t e n t i a l  v o lu m e  o f  s l i d i n g  s o i l ,  i n d i c a t e d  by  t h e  
s p a c e s  b e tw e e n  t h e  s o l i d  and d o t t e d  l i n e s  i n  f i g u r e  
o n e ,  d o e s  seem  t o  b e  r e l a t i v e l y  s m a l l  e v e n  a t  4 f t .
T he u p p e r  p o r t i o n  o f  t h e  t r e n c h  w o u ld  h a v e  t o  b e  
w id e n e d  o r  f l a t t e n e d  t o  a cco m m o d a te  t h e  4 f t  s u b t r e n c h  
i n  o r d e r  t o  m e e t  t h e  t a b l e  2 c r i t e r i a .  F i n a l l y ,  a t  
4 f t ,  t h e  h e a d  and  s h o u l d e r s  o f  m o s t  w o r k e r s  w o u ld  
b e  o u t s i d e  o f  t h e  s u b t r e n c h .  I t  s e e m s  r e a s o n a b l e  
t o  u s  t o  e x t e n d  t h e  s u b t r e n c h  d e p th  t o  4 f t .
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7 .  P a g «  1 3 .  B a c t lo n  1 9 2 6 . 6 5 2 ( b ) ( 4 ) ( H ) :  T h ia  a a c t l o n ,  u n l i k e
S p a t  o t h e r a  I n  S u b p a r t  P .  1»  n o t  a d d r e a a e d  t o  t h e  
S a n  I n  t h e  f i e l d  b u t  t o  t h o a e  w ho p r a - d e a i g n  s h o r i n g  
a y s ta m a . Y e t  t h e  » a c t i o n  l a  n a c e a s a r y  t o  a v o id  
u n r e a s o n a b le  v a g u e n e s s .  S h o u ld  t h i a  a e c t i o n  b e  a t  
t h e  an d  o f  S u b p a r t  P? S h o u ld  p a r t  o f  i t  b e  c o n v e y e d  
a »  d e f i n i t i o n » ?

A . T h e s e  l o a d i n g s  a r e  a l r e a d y  i n  t h e ,  " G u id e l in e s  
S u p p le m e n t in g  S u b p a r t  P , S e c t i o n  2 . 2 . 2 ,  ' O p e r a t io n a l  
L o a d s ’ . ” I f  t h e s e  l o a d i n g s ,  w i t h  t h e  p o s s i b l e  e x c e p t i o n  
o f  t h e  im p a c t  l o a d ,  a r e  m e a n t t o  a l s o  a p p ly  t o  j o b  
d e s ig n e d  a h o r i n g ,  w h ic h  S u b p a r t  P d o e s  n o t  s a y ,  th e n  
t h e s e  p r o v i s i o n s  s h o u ld  r e m a in  i n  t h e  b o d y  o f  t h i s  
S u b p a r t  w h e r e  t h e y  a r e .

8 .  P a g e  1 6 .  S e c t i o n  1 9 2 6 . 6 5 3 ( b ) ( 5 ) ( i i ) : T h ia  a e c t l o n  m ak es i t
d i f f i c u l t  t o  im p le m e n t  som e o f  t h e  » l o p e  c o n f i g u r a t i o n s  
a l lo w e d  i n  f i g u r e  2 .  S h o u ld  " th e  p r o p o s e d  p e r fo r m a n c e  
s t a t e m e n t s  b e  s u b s t i t u t e d  t o  g i v e  m ore o p t i o n s ,  o r  
a l t e r n a t i v e l y ,  aho u ld  m ore o p t i o n s  b e  s p e c i f i e d  o r  t h e  
s p e c i f i e d  o p t i o n s  i d e n t i f i e d  a s  e x a m p le s  o f  im p le m e n t in g  
t h e  p e r fo r m a n c e  s t a t e m e n t ?

A. T he p e r fo r m a n c e  s t a t e m e n t ,  (W ork ers i n  e x c a v a t i o n s  
m u st b e  p r o t e c t e d  a g a i n s t  r o l l i n g  o r  s l i d i n g  o b j e c t s . )  
i a  r e a l l y  a l l  t h a t  i s  n e e d e d  h e r e .  S u g g e s t i o n s  a s  t o  
how t h i s  may b e  a c c o m p lis h e d  may b e  p la c e d  i n  t h e  
a p p e n d ix  i f  b e n e f i c i a l .

No m e n t io n  o f  t h e  am ount o f  8 l o p e  r e q u ir e d  b e f o r e  
p r o v i s i o n s  a r e  a p p l i e d  s h o u ld  b e  m a d e. I t  d e p e n d s  
o n  t h e  s p e c i f i c  s i t u a t i o n .

9 .  P a g e  1 6 .  S e c t i o n  1 9 2 6 .6 5 2  (b ) (5 )  ( i i i )  : S h o u ld  t h e  a l l o w a b l e
e x c a v a t i o n  b e lo w  t h e  b o tto m  o f  s h o r in g  o r  s h i e l d s  b e  
i n c r e a s e d  t o  3 f t ?

A . I t  c e r t a i n l y  w o u ld  b e  u s e f u l ,  i n  som e c a s e s ,  t o  
b e  a b l e  t o  e x t e n d  a h o r t - t e r m  e x c a v a t i o n s  t o  3 f t  
b e lo w  t h e  s h o r i n g .  I t  i s  u a e f u l  t o  a i d  i n  t h e  b e d d in g  
o f  p i p e .  A la o ,  m ore im p o r t a n t l y  t o  u s ,  i t  b e t t e r  
a l l o w 3 w o r k in g  a r o u n d  u n d e r g r o u n d  o b s t r u c t i o n s  w i t h  
a h o r in g ,  p a r t i c u l a r l y  w hen r e e x c a v a t i n g  t o  r e p a i r  a 
b r o k e n  w a te r m a in ,  a e w e r ,  o r  a i m i l a r  i t e m s  i n  a  c o n g e s t e d  
a r e a .  We f e e l  i t  i a  r e a a o n a b le  t o  a l l o w  t h i s  e x t e n s i o n  
i f  a d e q u a t e  a t t e n t i o n  i a  p a id  t o  p o a s i b l e  u n s t a b l e  
c o n d i t i o n a  b e lo w  t h a  a h o r in g .
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W« a l s o  b « l i « v «  t h i s  s e c t i o n  s h o u ld  b «  r« w o rd ed  
t o  c l a r i f y  t h a t  t h «  s h o r t - t « r x n  « x c a v a t i o n  r e q u ir e m e n t  
a p p l i e s  t o  t h «  w ork  b « lo w  t h «  b o t to m  o f  t h «  s h « « t i n g  
o r  s h o r i n g  s y s t « m .  An « x c a v a t io n  f o r  a  b u i l d i n g  o r  
l a r g «  s t r u c t u r e  w o u ld  c o n e  u n d e r  t h e  lo n g - t e r m  
d e f i n i t i o n .  I t  i s  o f t e n  n e c e s s a r y  t o  m ake s h o r t - t e r m  
e x c a v a t i o n s  w i t h i n  t h i s  e x c a v a t i o n  f o r  d r a in  l i n e s ,  
f o o t i n g s ,  e t c .  The p r e s e n t  w o r d in g  c o u l d  b e  i n t e r p r e t e d  
a s  p r o h i b i t i n g  t h i s  p r a c t i c e .  We s u g g e s t  t h a t  t h i s  
s e c t i o n  b e  r e v i s e d  t o  r e a d :

"A s h o r t - t e r m  e x c a v a t i o n  up t o  3 f t  b e lo w  t h e  
b o tto m  o f  s h e e t i n g ,  t r e n c h  s h i e l d s ,  o r  t r e n c h  
b o x e s  i s  p e r m it t e d  p r o v id e d  t h a t : . "

1 0 .  P a g e  1 8 .  D e f i n i t i o n  o f  a c c e p t e d  e n g i n e e r i n g  r e q u i r e m e n t s .
S h o u ld  a  " r e g i s t e r e d  a r c h i t e c t "  b e  o m i t t e d  s i n c e  
a r c h i t e c t s  d o  n o t  d e a l  w i t h  e x c a v a t i o n s ?

A . T h is  i s  n o t  a n  a r e a  i n  w h ic h  a r c h i t e c t s  a r e  
n o r m a l ly  i n v o l v e d ,  h o w e v e r ,  t h e r e  i s  p r o b a b ly  n o  
g o o d  r e a s o n  w h ey  t h e y  s h o u ld  b e  e x c lu d e d ,  a s  lo n g  
a s  t h e y  h a v e  a d e q u a t e  b a c k g r o u n d  and  e x p e r i e n c e ,  
j u s t  a s  a n y  r e g i s t e r e d  e n g i n e e r  w o r k in g  w i t h  
e x c a v a t i o n s  s h o u l d .

1 1 .  P a g e  1 8 .  D e f i n i t i o n  o f  " C o m p eten t P e r s o n ."  S h o u ld  t h e
d e f i n i t i o n  b e  r e w r i t t e n  t o  r e q u i r e  t h a t  t h e  c o m p e te n t  
p e r s o n  b e  w o r k in g  a t  th e  e x c a v a t i o n  s i t e ?

A . We w o u ld  c o n s i d e r  t h i s  t o  b e  g o o d  p r a c t i c e .

1 2 .  S h o u ld  "M ass M ovem ent o f  S o i l  o r  Rock" b e  d e f in e d ?

A . T he te r m  s h o u ld  b e  s e l f - e x p l a n a t o r y .  I t  s h o u ld  
i n c l u d e  a n y  g ro u n d  m ovem en t i n v o l v i n g  v o lu m e s  g r e a t e r  
th a n  t h o s e  a s s o c i a t e d  w i t h  s p a l l i n g  o f  r o c k ,  o r  
s l o u g h i n g  o f  s o i l  an d  s u r f a c e  e r o s i o n  o f  s o i l .
P e r h a p s  t h e  l a t t e r  te r m s  s h o u ld  b e  d e f i n e d .  The 
o n ly  p l a c e  t h e s e  te r m s  a p p e a r  i n  S u b p a r t  P i s  i n  
t h e  d e f i n i t i o n  o f  " F r a c tu r e d  R o c k ."

1 3 .  P a g e  5 2 .  O ld  1 9 2 6 . 6 5 1 ( c ) :  S h o u ld  t h i s  s t a t e m e n t  b e  d e l e t e d ?
E ven  th o u g h  t h i s  m a t t e r  i s  a d d r e s s e d  e l s e w h e r e , 
t h i s  s t a t e m e n t  c o n v e y s  t h e  i n t e n t  o f  S e c t i o n  1 9 2 6 .6 5 2  
i n  s im p le  l a n g u a g e .

A . T h is  s t a t e m e n t  s h o u ld  b e  d e l e t e d .  I t  i s  c l e a r l y  
r e d u n d a n t  w i t h  t h e  new  S e c t i o n  1 9 2 6 . 6 5 2 ( a ) .
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I n  a d d i t i o n  t o  "Some I s s u e s  t h a t  S h o u ld  b e  C o n s id e r e d  i n  t h e  
W o r k s h o p s ,*  w e h a v e  som e a d d i t i o n a l  co m m en ts o r  q u e s t i o n s .

1 .  P a g e  7 .  S e c t i o n  1 9 2 6 . 6 5 1 ( e ) ? We f e e l  t h a t  t h i s  r e q u ir e m e n t
s h o u ld  a p p ly  t o  c o m p le t e d  p o r t i o n s  o f  e x c a v a t i o n s .
T h is  w o u ld  c l a r i f y  t h a t  t h e  i n t e n t  i s  n o t  a p p ly  t h e  
s h o r in g  r e q u ir e m e n t  i n  t h e  a r e a s  w h e r e  t h e  e x c a v a t i o n  
e q u ip m e n t  i s  w o r k in g .  S u b s t i t u t e  " c o m p le te d  s i d e s "  
f o r  " s i d e ” i n  l i n e  4 .

2 .  P a g e  7 .  S e c t i o n  1 9 2 6 . 6 5 1 ( g ) : E x c a v a t in g  e q u ip m e n t  may b e
c o n s i d e r e d  m o b i l e .  I s  i t  n e c e s s a r y  t o  p l a c e  s t o p  
l o g s  o r  b a r r i c a d e s  i n  f r o n t  o f  t h i s  e q u ip m e n t  d u r in g  
e x c a v a t i o n ,  p a r t i c u l a r l y  t r a c k e d  e q u ip m e n t  o r  t h o s e  
u s in g  o u t r i g g e r s ?

3 .  P a g e  8 .  S e c t i o n  1 9 2 6 : 6 5 1 ( p ) : T h i s  s e c t i o n  c u r r e n t l y  a p p e a r s
t o  a p p ly  o n l y  t o  t r e n c h e s .  We b e l i e v e  e x i t  c o n d i t i o n s  
s h o u ld  b e  c o n s i d e r e d  f o r  a l l  t y p e s  o f  e x c a v a t i o n s .  
L a r g e  e x c a v a t i o n s  s h o u ld  h a v e  a m inim um  o f  tw o  m eans  
o f  e x i t .  A s e c o n d  c o n d i t i o n  c o u ld  b e  a  s m a l l e r  
e x c a v a t i o n  o f  up  t o  a p p r o x im a t e ly  1 5 0 0  sq  f t  w h er e  
o n e  e x i t  w o u ld  b e  p e r m i t t e d .  A t h i r d  c o n d i t i o n  
w o u ld  b e  s i m i l a r  t o  w h a t i s  c u r r e n t l y  p r o p o s e d .

4 .  P a g e  1 1 .  T a b le  1 : R e c o g n iz in g  t h a t  many t im e s  t h e  e x c a v a t i o n
f a c e s  a r e  s a t u r a t e d  o n ly  p a r t  o f  t h e  way u p , c o u ld  
we c o n s i d e r  t h e  s o i l  t o  b e  t y p e  C t o  t h e  t o p  o f  t h e  
s a t u r a t i o n  z o n e  an d  t y p e s  A o r  B a b o v e  t h a t  w i t h  t h e  
a p p r o p r ia t e  W e's  a p p l i e d ?

5 .  P a g e  1 1 .  T a b le  1 : The M a t r ix  C l a s s i f i c a t i o n  S y s te m  show n i n
NBS BSS 1 2 7 , J u n e  1 9 8 0 ,  i s  s im p le  t o  u s e  and  o f f e r s  
m ore f l e x i b i l i t y .  W ould i t  b e  p o s s i b l e  t o  r e p l a c e  
i n  S u b p a r t  P t h e  s i m p l i f i e d  C l a s s i f i c a t i o n  S y s te m  
w it h  t h e  M a tr ix  C l a s s i f i c a t i o n  S y s te m , o r  a t  l e a s t  
o f f e r  t h e  l a t t e r  i n  an  a p p e n d ix  o r  a n o t h e r  s e c t i o n  
a s  a n  a l t e r n a t e .

6 .  P a g e  1 8 .  S e c t i o n  1 9 2 6 . 6 5 3 ( j ) :  E x c a v a t ic n

T he d r a f t  s ta n d a r d  d o e s  n o t  d e f i n e  t r e n c h  o r  g i v e  
a n y  c r i t e r i a  t o  d i s t i n g u i s h  b e tw e e n  a  t r e n c h  o r  
e x c a v a t i o n  a s  i s  d o n e  i n  t h e  c u r r e n t  s t a n d a r d s .
We b e l i e v e  t h i s  i s  d e s i r a b l e .  H o w ev e r , i t  may b e  
h e l p f u l  t o  ad d  a  s e n t e n c e  t o  t h e  e x c a v a t i o n  d e f i n i t i o n  
s t a t i n g  t h a t  t r e n c h e s  a r e  e x c a v a t i o n s  o r  a l t e r n a t i v e l y  
a d d in g  a  T r e n c h  d e f i n i t i o n  w h ic h  c o u ld  s t a t e ,
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T r e n c h : "On* ty p e  o f  e x c a v a t i o n  com m on ly  u s e d
f o r  t h e  i n s t a l l a t i o n  o f  p i p i n g ,  a t e . ”

T h i s  w o u ld  p r o v i d e  e m p h a s is  t o  e m p lo y e r s  who p r i m a r i l y  
d o  t r e n c h  t y p e  e x c a v a t i o n  w ork  t h a t  t h e  e n t i r e  s ta n d a r d  
i s  a p p l i c a b l e  t o  t h e i r  o p e r a t i o n s .

P a g e  1 9 .  S e c t i o n  1 9 2 6 .6 5 3 ( 1 ) ?  F r a c tu r e d  R ock

Can r o c k  h a v e  f r a c t u r e s  i n  i t  and  y e t  b e  c o n s i d e r e d  
b y  d e f i n i t i o n  u n f r a c t u r e d ?  I t  i s  r a r e  t o  f i n d  
e s p e c i a l l y  s e d im e n t a r y  r o c k  t h a t  i s  n o t  f r a c t u r e d ,  
y e t  we w o u ld  c o n s i d e r  t h a t  much o f  i t  w o u ld  n o t  
r e a d i l y  s p a l l  o r  c r u m b le  w hen e x c a v a t e d  w i t h  v e r t i c a l  
s l o p e s .  He b e l i e v e  u n s t a b l e  r o c k  w o u ld  b e  a  m ore  
s u i t a b l e  te r m  f o r  t h i s  d e f i n i t i o n .
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H T I  H S H H V C w »

■otea:

X. I H n t  ia francb it u m m I « k t i n n  « t u t  draiae lato cha t r n e l  (rea the toil foraiag 
the beak, ot ««tat 1* retaiaad ky tight iheetiag, ar tkara it a p M i i k i U t ;  that tba 
t reach aay becaae fully ar partially flooded before workar« leeve it, or «ay ka 
M t a n 4  ky N i U r i  withia * houre after a w a  than half ita depth wee flooded aal p a H  
M C .

Tibratiaaa: Sella eubject to vibretioaa ky heevy traffic, pila driviag or «iailar affacta
akall al««T« ka aeeiaed fiaaured.

Stiff Coha«iva Soil»*^ include »tiff clay« aad cohesiva er ceaeatad iitdi and ( t n i l i  
(till, bardpaa). Stiff rlay* included katt aa useoafiaad coi^rtiiit« atreagtb (pocket 
p e a e t r o M t e r  raed in*) ^  * 1.) teffi/ er larger.

Mediua Cohe«i«a Soil«*^ have aa uacoafiaed coapreeaive atreagtb (pecket peaetroaater 
reading) ketweea O.S *ad U S  tai* •

Craaular S o i l « ^  ara gravtl«, aaada aad lilt* that tea ataod ea * elope ataeper tkaa 
Í kor.: 1 *ert. «itbout apalliag er aluapiag.

fracturad lack akall ka treated ea granular aeil. latect reck ia a a ^ t  fraa (boring 
aad «lopvag requirtaeot«.

Soft Soil« are cobeeive »oil« ^  with aa » c o n f i n e d  c o ^ r « » « i v e  «traagtb (pocket penetro- 
•atar raading) of 0.5 taf£ er leaa aad graaular eoila tket caa aot «taad .a « ilope of 
3 her.: 1 vert, vie bout aluapiag (suck).

Lavarad Siataaa (two er aere diatiactly different aeil or reck type«, aiceceoue »eaa» 
ia rock} »hick dip toxard tba treach «all »•ith a alope of * her.: I vert, or ataeper 
are coaaiderod Claaa W  aoile.

Pi«truk«d Cob««iva Soil« ¿backfill) akall ka treated aa fi««urad 
K ¿ t  coheaiv« aeil.

adiua cohaaiva or

Spaced Shoring Sy«teaa (»kalatoe ikaarbiag or ekip ahoriag) are permitted ia «tiff and 
aediua coho«iva «oil w ith a a s i a w  caater to eeatar epeciag ia accordaace with Tabla &.J.

Cobeeive Soil« are clay« (fiaa grained) er aoila with a kigk clay coateat wkick have 
cebeeive «traagtb. They do aot cruafcle, caa ha excavated with vertical a i d e d o p e e ,  are 
plaatic (caa be aolded lata varioaa akapaa aad relied iate thraada) wbaa aoiat aad ate 
hard te braah ap w baa dry.

^  Graaular Soi;* have aa coheeive atreagtb. They aoraally caa aot be escavatad w i t h  vertical 
aidaalepea («aae aeiat graaular aeila will aahibit apparaat cebaeioa aad t N f M i . i l ;  a toad 
e a  a vertical a l o p O ,  they caa aot be aolded wbaa aeiat aad canrikle eaaily w haa dry.

^  1 tif • M  » •
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I  & B - Scotldale Contractors, Inc.

C u u r a i
P. O. BOX 866 

SCOT7DALE, GA. 30079 

292-7721
J u ly  7 ,  1981

U n ite d  S t a t e s  D ep artm ent o f  Commerce 
P a t io n a l  Bureau o f  S ta n d a r d s  
B u ild in g  2 2 6 , Room £1 6 2  
W a sh in g to n , D. C. 20234

A t t :  D r. F e l i x  T . T o k e l

D ear S ir :

Mr. John C ham bless o f  th e  G e o rg ia  Branch A .G .C . h a s  forw ard ed  
a  co p y  o f  y o u r  d r a f t  a*morandam on th e  A t la n t a  W orkshop fo r  
my c o n s e n t .

Com paring y o u r  nemo w ith  n o te s  I  made d u r in g  th e  m e e t in g ,  I  
b e l i e v e  th e  nemo a c c u r a t e ly  s t a t e s  th e  r e s p o n s e s  t o  th e  i s s u e s  
r a i s e d .

Thank you  f o r  b e in g  in  A t la n t a  w ith  u s  and p le a s e  a c c e p t  t h i s  
n o te  ' s  th e  r e s p o n s e  o f  th e  G e o r g ia  Branch A .G .C .

S i n c e r e l y ,
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A S S O C I A T E D  P U B L I C  W O R K S  C O N T R A C T O R S
Of ItU T t t  M1LWAUKH, INC

JOHN OMAKE 
Exacuti*« OirMtor

a s  N. MAYFAIR NOAO 
MILWAUKEE. WIS. (3323 
TELEPHONE: 77B-10M

J u n e  3 0 ,  1 9 8 1

Mr. F e l i x  Y . Y o k e l  
U n it e d  S t a t e s  D e p t ,  o f  Comm erce 
N a t i o n a l  B u rea u  o f  S ta n d a r d s  
B ld g .  2 2 6 ,  Room B -1 6 2  
W a s h in g to n , D. C . 2 0 2 3 4

D e a r  Mr. Y o k e l:

We h a v e  r e c e i v e d  a  co p y  o f  y o u r  "Memorandum f o r  R e c o r d s  o f  t h e  
NIOSH E x c a v a t io n  P r o j e c t "  o f  t h e  W orkshop  h e l d  in  M ilw a u k e e  on  
J u n e  9 ,  1 9 8 1  and  w o u ld  l i k e  t o  e x p r e s s  o u r  s i n c e r e  a p p r e c i a t i o n  
o f  y o u r  e v a l u a t i o n  o f  many o f  t h e  p o i n t s  t h a t  h a v e  c o n c e r n e d  
o u r  i n d u s t r y  s i n c e  w e h a v e  im p le m e n te d  t h e  OSHA R e g u l a t i o n s  i n  . 
o u r  o p e r a t i o n s .  Y our i n t e r e s t  i n  t h i s  v i t a l  m a t t e r  h a s  e x h i b i t e d  
a v e r y  p r a c t i c a l  c o n s i d e r a t i o n  o f  t h e s e  p r o b le m s  t h a t  o u r  im p o r ta n t  
t o  u s .

F o l lo w in g  t h e  m e e t in g  o u r  c o m m it te e  a p p r e c i a t e d  t h e  n e c e s s i t y  o f  
s u b m it t i n g  a  m ore d e t a i l e d  a n a l y s i s  o f  C h a p te r  6 W is c o n s in  C ode  
and  we a r e  m e e t in g  w i t h  r e p r e s e n t a t i v e s  o f  t h e  S t a t e  o f  W is c o n s in  
D e p a r tm e n t  o f  I n d u s t r y ,  L a b o r  and  Human R e l a t i o n s  on  T u e s d a y ,
J u l y  7 ,  a f t e r  w h ic h  we w i l l  b e  p r e p a r in g  in f o r m a t io n  t h a t  we 
w i l l  s u b m it  t o  y o u  a s  s o o n  a s  p o s s i b l e .

V e r y  t r u l y  y o u r s ,

A. : WORKS CONTRACTORS

J o h n  D rak e  
E x e c u t i v e  D i r e c t o r

J D :g s
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A S S O C IA T E D  
G E N E R A L  

C O N T R A C T O R S
2733 West Wisconsin Avenue • Post Office Box 08374 
Milwaukee. Wisconsin 53208 • (414) 933-7661

of Greater Milwaukee, Inc.

J u n e  3 0 ,  1 9 8 1  

D r. F e l i x  Y o k e l
U n i t e d  S t a t e s  D e p t ,  o f  Commerce 
N a t i o n a l  B u rea u  o f  S ta n d a r d s  
B id ? .  2 2 6 , Room B 162  
W a sh in g to n  D .C . . 2 0 2 3 4

RE: D r a f t  Memorandum
M ilw a u k e e  W orkshop  
J u n e  9 ,  1 9 8 1

D ea r  D r . Y o k e l:

We h a v e  r e v ie w e d  y o u r  d r a f t  memorandum and  f e e l  t h a t  i t  
a c c u r a t e l y  and  c o n c i s e l y  r e f l e c t s  t h e  M ilw a u k e e  p r o c e e d i n g s .  
You h a v e  c o v e r e d  t h e  m a jo r  a r e a s  o f  l o c a l  c o n c e r n  i n  y o u r  
memo.

We w i s h  t o  t a k e  t h i s  o p p o r t u n i t y  t o  th a n k  y o u  f o r  y o u r  c o n s i d 
e r a t i o n  o f  o u r  p r o b le m s .  You a r e  t o  b e  com m ended f o r  y o u r  
e x c e l l e n t  e f f o r t  i n  p r o d u c in g  d a t a  f o r  a  w o r k a b le  OSHA 
E x c a v a t in g  S ta n d a r d .

We h a v e  fo r w a r d e d  y o u r  c a l c u l a t i o n s  f o r  s u b c h a p t e r  6 t o  t h e  
S t a t e  o f  W is c o n s in  s o  t h a t  t h e y  c o u ld  co m p a re  th em  w i t h  t h e i r  
o r i g i n a l  d a t a .  We w i l l  k e e p  y o u  u p d a t e d .

S i n c e r e l y ,

w • uaj
E JH /jm a

c c : A r t  S ch m u h l
G i l  C z a p le w s k i  
D ic k  Snow
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August 25, 1981

Dr. F e lix  Yokel
United S ta t t s  Department o f  Commerce 
N ational Bureau o f Standards 
Bldg. 226, Ream B162 
Washington, D.C. 20006

Re: S e c r e ta r ia l Report
Trenching and Shoring Workshop 
Milwaukee, W isconsin  
June 9, 1581

Dear Cr. Yokel:

We are en c lo s in g  our report o f  th e Trenching and Shoring m eeting h eld  in  
Milwaukee on June 9,~  1981. Attached to  i t  are  c o p ie s  o f  th e  w r itten  
sta tem en ts rece iv ed .

We wish to  thank you again  fo r  coming to  Milwaukee t o  hear our concerns and 
id e a s  and t c  commend you on your e x c e l le n t  e f f o r t s  to  develop  an eq u ita b le  
standard fo r  tren ch in g  and excavatin g  o p era tio n s .

P lea se  f e e l  fr e e  to  co n ta c t us i f  we can be o f  any a s s is ta n c e  to  you.

S afety  D irecto r

cc : James E l l i o t
John Ramage 
John Drake

Enclosures

EJHAg

S in ce re ly ,
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Workshop t o  Review and Comment on the N a tio n a l Bureau o f  S tandards Recommended 
T ech n ica l P r o v is io n s  fo r  C o n stru ctio n  P r a c t ic e  in  Shoring  and S lo p in g  o f  
Trenches and E x ca v a tio n s .

Report of the Local Sponsors Workshop

June 9 ,  1981 
Red Carpet Inn  
M ilwaukee, WI

T h is  document c o n s t i t u t e s  th e  rep o rt o f  th e  lo c a l  sp on sors o f  th e  r e fer en ced  
workshop. The a tten d an ce  a t  th e  workshop was a s  fo llo w s :

Art Schmuhl 
John Ravage 
Dr. F e l ix  Yokel 
Gary L. Dowty 
Jim Lapping 
Jack M ickle  
Greg Johnson  
Paul B ouley  
David Schunan 
Bruce Weber 
P a tr ic k  H arrison  
J e f fr e y  M ille r  
K evin F o ley  
Roy Mururo 
James E l l i o t t  
Janom iso P io c c h i l in  
Russ Adam 
Jack P eterso n  
Tom Crandal 
George Bradberzy 
Ed Hayden 
M elvin  L is c h e fs k i  
Fred B ecker  
Robert Hanna 
Harvey P e ter so n  
G il C zaplew ski 
P h i l ip  Kenny 
John Drake 
W alter Schm itz  
Lawrence M ichael 
Ray O lson  
P h il ip  S a n ta cro se  
Kermie H a tf ie ld  
Ted T rulson  
George S tep a n ik

AGC N a tio n a l
ASFE
h6S
AGC-Indiana
BTC-AFL-CIO
AFL-CIO
AGC
OSHA-Washington 
S .J .  Groves 
Warzyn E ngineering  
Milwaukee T estin g  
G ile s  E ngin eering  
AFL-CIO
L aborers L ocal 113 
Milwaukee B ldg. Trades 
O perating E ngin eers #139 
OSHA-Region 5  
OSHA-Wisconsin 
OSHA-Wisconsin
Underground 4  Shoring S e r v ic e
AGC-Milwaukee
OSHA-Wisconsin
B ecker C on stru ction
OSHA-Wisconsin
C.G. Schmidt
Klug & Smith
Kenny C o n stru ctio n
A sso c ia te d  P u b lic  Works
Rock C on tractors
A sso c ia te d  P u b lic  Works
G lobe C on tractors
Thom asini C ontractory
K.M. Dunn Co.
F .P . & T. Company 
AGC-Wisconsln
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R u s s e ll  Z ehetner

Jack Love

Richard Snow 
Alan C arlson  
M ilan R a c ic  
Robert Glukas 
Donald Zehn 
Jim B onness

Thomas P eterso n

Joseph Ramuta 
Jack D elaney

D & K C o n stru ctio n
M ich aels  P ip e l in e  C o n stru ctio n
DILHR
Johnson B ro th ers
AGC-Milwaukee
AGC-Milwaukee
A ll ie d  In du stry  Workers
S o i l  T estin g  S e r v ic e s
OSHA
Koch i  Bo m e s s  
MSS

We a re a tta c h in g  w r it te n  c o p ie s  o f  sta tem en ts  made a t  th e  m eeting by:

A sso c ia te d  P u b lic  Works C on tractors  
Rock C o n tra cto rs In c .

S .J .  G roves I n c .
B u ild in g  and C on stru ction  Trades C ouncil 

A sso c ia te d  G eneral C on tra cto rs o f  G reater Milwaukee

In  a d d it io n  we a re  a t ta c h in g  a comment r e c e iv e d  from A1 Johnson C o n stru ctio n  
Company, who were n ot a b le  t o  be re p r esen te d .

The b a la n ce  o f  th e  comments were o r a l  and n o t subm itted  in  w r it in g .  The 
workshop was recorded  fo r  r e fe r e n c e .

As w ith  a l l  programs o f  t h i s  ty p e , th e r e  was a wide d iv e rg en ce  o f  id e a s ,  
i n t e r e s t s  and p h ilo s o p h ie s .  There was, however, one p o in t  th a t  a ch iev ed  lo c a l  
co n sen su s— any OSHA standard  co v er in g  tren ch in g  and ex ca v a tio n  must be c le a r  
and c o n c is e  so  th a t  th e  w orkers in  th e  f i e l d  can understand what i s  req u ired  
t o  p ro v id e  a s a f e  w orkplace and i t  should  co v er  a s  many - i t u a t io n s  a s  p o s s ib le  
w ith  standard  p r a c t ic e s .

O ther p o in t s  o f  d is c u s s io n  in c lu d ed :

1 . The u se  o f  l o c a l  co d es  a s  approved s u b s t i t u t e s  w ith o u t fu r th e r  
e n g in e e r in g  requ irem en ts W isconsin  h a s an e x is t in g  cod e t i t l e d  W isconsin  
A d m in istra tio n  co d e . R u les o f  In d u str y , Labor and Human R e la t io n s , Trench, 
E xcavation  and Tunnel C o n stru c tio n . In  common usage t h i s  i s  r e fe r r e d  t o  a s  
C hapter 6 .  Arguments advanced fo r  p erm ittin g  i t s  u se  fo r  com plian ce in c lu d ed ;

1 .  I t s  h is to r y  and tra ck  reco rd .

2 .  I t s  fa m ila r ity  t o  both  com panies and em ployees.

3 .  I t s  u se  o f  th e  same s i z e  tim ber w ith  v a r io u s  sp a c in g s  depending on  
c o n d it io n s .

A. I t s  a llo w a n ce  o f  1 /2  t o  1 in  c e r t a in  s o i l  ty p e s .

The w hole crux o f  th e  d is c u s s io n  c e n te r s  around a l t e r n a t iv e s  a llo w ed  a s  
com plian ce t o  any s ta n d a rd . A g r e a t  many W isconsin  a rea  p eo p le  f e e l  th a t  
e x i s t in g  and proven lo c a l  co d es sh ou ld  be a llo w a b le .



2 .  On* p r o v is io n  o f  su bchap ter 6  o u s t  b s  s in g le d  out becau s * o f  I t s  r u b o r  
o f  su p p o r te r s . The r e g u la t io n s  a llo w  a s lo p e  o f  1 /2  f o o t  t o  one fo r  dry o r  
m i s t  s o i l s .  The s t e e p e s t  a llo w a b le  s lo p e  in  th e  p ro p o sa l i s  3 /4  t o  1 .  
S e v e r a l sp ea k ers s t a t e d  th a t  th ey  knew o f  no f a i lu r e  i n  tr e n c h e s  p rop erly  
s lo p e d  a cco rd in g  t o  C hapter 6  requ irem en ts. In  M etro p o lita n  a r e a s  l e s s  s lo p e  
■eans l e s s  d is r u p t io n  o f  e x i s t in g  s e r v ic e s  and f a c i l i t i e s  (r o a d s , s t r e e t s ,  
s id e w a lk s , u t i l i t i e s  and law n s. I t  a l s o  d e c r e a se s  exp osu re tim e and area »hen 
working a d ja ce n t to  h e a v ily  tr a v e le d  roads.

3 .  The C o n su ltin g  E n gin eers ex p ressed  concern o v er  th e  In crea sin g  
o ccu rren ce o f  th ir d  p arty  l i a b i l i t y  s u i t s .  Requirem ents fo r  en g in e ers  t o  
d e s ig n  and o v e r s e e  a l l  tr en ch in g  and sc o r in g  p r o te c t iv e  mechanisms would 
In cre a se  th e  l i a b i l i t y  o f  th e  fc jn d a t lo n  e n g in e e r . The e n g in e e r s  s t r e s s  th e  
need fo r  a cod e th a t  ta k e s  a rea so n a b le  approach t o  th e  in vo lvem en t o f  th e  
c o n s u lt in g  en g in e er  and t h e i r  l i a b i l i t y  exp osu re.

4 .  C lo s e ly  a l l i e d  t o  th e  co n cern s o f  th e  en g in e ers  i s  th e  q u e stio n  o f  
com petent v e r s u s  q u a l i f ie d  p e rso n s . P art o f  th e  problem stem s from s  la ck  o f  
u nderstanding  o f  th e  d if f e r e n c e  betw een th e two term s. The n a t io n a l  AFL-CIO 
p o s i t io n  i s  th a t  a  l i c e n s e  I s  req u ired . In  Milwaukee, c o n tr a c to r s  contend  
th a t  a com petent person  I . e .  "one who i s  ca p a b le  o f  I d e n t ify in g  e x is t in g  and 
p r e d ic ta b le  h azard s i n  th e  surroundings o r  working c o n d it io n s  which are  
u n sa n ito r y , hazardous, o r  dangerous to  em ployees and who h as a u th o r iz a t io n  to  
ta k e  prompt c o r r e c t iv e  m easures t o  e lim in a te  them" i s  s u f f i c i e n t  fo r  most 
s i t u a t io n s .  S im ila r ly ,  t h e i r  d e f in i t io n  o f  a Q u a lif ie d  Person would d e le t e  
th e  words "by p o s s e s s io n  o f  a reco g n ized  d eg ree , c e r t i f i c a t e ,  or p r o fe s s io n a l  
sta n d in g  o r .*  C o n tra c to rs contend th a t  th e ir  o n -th e -jo b  em ployees are in  th e  
b e s t  p o s i t io n  t o  r e a c t  t o  Job c o n d it io n s  and take proper s a f e t y  m easures. 
P art o f  th e  c o n tr a c to r 's  fe a r s  about s t r i c t  requirem ents fo r  e n g in e e r s  stem s 
from th e  b e l i e f  th a t  th e  requ irem en ts w i l l  in c r e a se  th e  amount o f  " force  
account" work done by m u n ic ip a l i t ie s  th a t  have en g in e ers  on  t h e ir  p a y r o lls  and
are n o t b o u  id by QSHA requ irem ents i n  any e v e n t .

5 .  S e v e r a l p a r t ie s  ex p ressed  concern  o v er  s ta n d a rd s en forcem en t. In  
p a r t ic u la r  th ey  f e e l  th a t  i t  must be p o s i t iv e ly  s ta te d  th a t  p r o v is io n s  o f  th e  
standard  apply  o n ly  t o  a r e a s  »here th er e  i s  em ployee ex p o su re . I f  em ployees 
do n o t e n te r  p o r t io n s  o f  th e  tr en ch  o r  ex ca v a tio n  no p r o te c t io n  sh ou ld  be 
re q u ired .

6 .  I t  v a s  recommended th a t  a l l  p o r t io n s  o f  th e  e x i s t i n g  standard  be 
c a r e f u l ly  review ed  b e fo re  th ey  a re  in c lu d ed  in  a new s ta n d a rd . For example 
s a l t  c a lc ir n  c h lo r id e  and c i l  are  no lo n g e r  en v iron m en ta lly  a llo w a b le  methods 
o f  d u s t  c o n tr o l  (1 9 2 6 .6 5 1  1) and s to p  lo g s  a re  im p o s s ib le  t o  u se  in  
b a c k f i l l in g  s i t u a t io n s  (1 9 2 6 .6 5 2  g )

7 .  Dr. Y o k e l's  stu d y  h a s  gone a  lon g  way i n  a n a ly z in g  what most p a r t ie s
a g rre  h a s been  a  w eakspot i n  QSHA r e g u la t io n s .  There i s  however many more
opposing  v le n p o ir t s  t o  b e  r e c o n c i le d .  We b e l ie v e  th a t  th e s e  a rea  workshops 
re p r esen t a  p o s i t iv e  advancement in  th e  developm ent o f  OSHA Standards s in c e  
th ey  g iv e  a l l  l o c a l  groups an o p p o rtu n ity  t o  p rov id e t h e i r  in p u t in to  fu tu re  
s ta n d a rd s. T h is  can  h e lp  p ro v id e  stan d ard s th a t  a re  w orkab le, v ia b le ,  and 
e f f e c t i v e .
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COMMENTARY BY: ASSOCIATED PUBLIC WORKS CONTRACTORS o f  G r e a t e r
M ilw a u k e e , I n c .

TO: U . S . DEPARTMENT OF COMMERCE NATIONAL BUREAU
OF STANDARDS

WORKSHOP -  JUNE 9 ,  1 9 8 1  -  MILWAUKEE, W IS.

WORKING DRAFT OF SUGGESTED REVISION IN SUBPART P OF THE SAFETY AND 
HEALTH REGULATIONS FOR CONSTRUCTION BASED ON BUILDING SCIENCE 
SERIES REPORT BSS .127 BY: FELIX Y . YOKEL.

My name i s  Joh n  D r a k e . I  am t h e  E x e c u t i v e  D i r e c t o r  o f  t h e  A s s o c i 
a t e d  P u b l i c  W orks C o n t r a c t o r s  and h a v e  b e e n  s i n c e  1 .165 . P r i o r  t o  
t h a t  I  h ad  b e e n  w o r k in g  a s  an e n g i n e e r  f o r  t h e  C i t y  o f  M ilw a u k ee  
from  1 9 2 7 - 1 9 4 0 ,  p r i m a r i l y  on s e w e r  and  t u n n e l  c o n s t r u c t i o n  and  
fro m  1 9 4 0 -1 9 6 5  I  w a s s u p e r i n t e n d e n t  and  o f f i c e r  o f  2 l a r g e  s e w e r / W f l r e L  
c o n s t r u c t i o n  c o m p a n ie s .

T h e A s s o c i a t i o n  a p p r e c i a t e s  t h e  o p p o r t u n i t y  t o  p a r t i c i p a t e  in  t h i s  
w o r k s h o p . We f e e l  t h a t  t h e  e f f o r t s  t c  r e v i s e  OSHA R u le s  and R egu
l a t i o n s  a r e  v e r y  im p o r ta n t  t o  t h e  i n d u s t r y  n o t  o n ly  f o r  t h e  s a f e t y ,  
b u t  f o r  t h e  e c o n o m ic s  i n v o l v e d .

S in c e  1 3 3 5  t h i s  A s s o c i a t i o n ’ s  n .em bers h a v e  p e r fo r m e d  t h e  b u lk  o f  
t h e  s e w e r ,  w a t e r  and  u t i l i t y  w ork  i n  t h e  S t a t e  o f  W is c o n s in .

In  1 9 5 2  we w e r e  p l e a s e d  t o  h a v e  p a r t i c i p a t e d  w i t h  o t h e r  e l e m e n t s  
o f  t h e  c o n s t r u c t i o n  i n d u s t r y  t o  a s s i s t  i n  d e v e l o p i n g  t h e  WISCONSIN 
ADMINISTRATIVE CODE, R u le s  o f  I n d u s t r y ,  L a b o r  and  Human R e l a t i o n s ,
T r e n c h  E x c a v a t io n  and  T u n n e l C o n s t r u c t io n  C ode S e c t i o n  6 . 0 1 ,  p a r t s  
o f  w h ic h  a r e  a t t a c h e d .  We a r e  p r o u d  t o  a d v i s e  y o u  o f  t h e  f a c t  t h a t  
n o t  a  s i n g l e  i n j u r y  o r  f a t a l i t y  h a s  o c c u r r e d  w i t h  t h e  u s e  and  
u t i l i z a t i o n  o f  t h e  WISCONSIN CODE C h a p te r  6 .

We r e s p e c t f u l l y  r e q u e s t  and  s u g g e s t  t h a t  t h i s  C o d e , w i t h  t h e  a cco m p a n y 
in g  t a b l e s ,  b e  c o n s i d e r e d  a t  l e a s t  e q u a l  o r  s u p e r i o r  t o  t h e  p r e s e n t  
OSHA r e q u ir e m e n t s  and  b eco m e a  p a r t  o f  th e m .

W ith  r e s p e c t  t o  t h e  d r a f t  r e c o m m e n d a t io n s  o f  T h e N a t i o n a l  B u r e a u  o f  
S t a n d a r d s  we h a v e  t h e  f o l l o w i n g  com m en ts o n  t h e  i s s u e s  t o  b e  c o n 
s i d e r e d  f o r  t h e  w o r k s h o p s  o n  p a g e  3 :

1 .  We f e e l  t h a t  n o  c h a n g e  i s  n e c e s s a r y .

- 1 -
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2 .  Y « « , 5 '  r a t h e r  th a n  4 ' .
Y e s ,  e x i t  r e q u ir e m e n t s  s h o u l d  b e  w a iv e d .
Y e s ,  l a r g e  a n o u g h  p i p a s  s h o u ld  b e  r e z o c n i z e d  a s  s h e l t e r .  
D e f i n i t i o n ,  " n e g o t i a b l e  s lo p e "  i s  s a t i s f a c t o r y .

3* Y e s ,  w e f e e l  t h e  d e p th  l i m i t  c o u ld  b e ,  i n  s t a n d a r d  p r a c t i c e ,  
e x t e n d e d  t o  2 4 ’ .

A q u a l i f i e d  p e r s o n  s h o u ld  b*< s u b s t i t u t e d  f o r  ai. e n g i n e e r .

4 .  Y e a , 7 d a y s  s h o u ld  b e  c o n s i d e r e d  r a t h e r  th a n  1 .

5 .  We d e f i n i t e l y  f e e l  t h e  maximum s l o p e  s h o u ld  n o t  b e  l i m i t e d  
t o  t h r e e - q u a r t e r s  t o  o n e .

T he s u g g e s t e d  p e r fo r m a n c e  r e q u ir e m e n t  s h o u ld  b e  u s< d ;  i t  i s  
a  w o r k a b le  a p p r o a c h .

6 .  Y e s ,  we a g r e e  t h e  a l l o w a b l e  b an k  s h o u l d  b e  i n c r e a s e d .  

E x c a v a t io n  s h o u ld  n o t  b e  l i m i t e d  t o  t r e n c h i n g  m a c h in e s .

7 .  No co m m en t.

8 .  Y e s ,  a tjr e e  w i t h  m ore o p t i o n s  o n  p r o p o s e d  p e r fo r m a n c e  
s t a t e n s n t s .

9 .  Y e s ,  wfj c e r t a i n l y  a g r e e  t h a t  t h e  e x c a v a t i o n  o f  th «  b o t to m  
o f  s h o r i n g  s h i e l d s  b e  i n c r e a s e d  t o  3 ’ o r  m ore u n d e r  p r o p e r  
c o n d i t i o n s .

1 0 .  Y e s ,  a  r e g i s t e r e d  a r c h i t e c t  s h o u ld  b e  o m i t t e d .

1 1 .  O ur o p e r a t i o n  r e q u i r e s  t h a t  c o m p e te n t  p e o p le  b e  e m p lo y e d .

He f e e l  t h e  ju d g m e n t o f  t h e  d e g r e e  o f  c o m p e te n c y  s h o u ld  
a l s o  b e  e x t e n d e d  t o  t h e  e n f o r c e m e n t  o f f i c e r .

1 2 .  Y e s ,  m a ss  m o v em en t o f  s o i l  o r  r o c k  s h o u ld  b e  d e f i n e d .

1 3 .  Y e s ,  i t  s h o u ld  b e  d e l e t e d .

I n  g e n e r a l  w e w o u ld  a l s o  l i k e  t h e  w o r k sh o p  t o  e m p h a s iz e :

1 .  A r e a s o n a b l e  e v a l u a t i o n  o f  s l o p i n g .  T h is  i s  p r o b a b ly  o n e  o f
t h e  b i g g e s t  i t e m s  t o  b e  c o n s i d e r e d .  T he h i s t o r y  o f  t h i s
i n d u s t r y  i n d i c a t e s  t h a t  p r e d e t e r m in in g  a  s l o p e  i s  p r a c t i c a l l y
an  i m p o s s i b i l i t y .  T h i s  i s  w h e r e  t h e  p r o p e r ,  c o m p e te n t  p e r 
s o n ' s  ju d g m e n t s h o u ld  b e  c o n s i d e r e d  m o re  v a l u a b l e  th a n  
t e x t b o o k  c a l c u l a t e d  s l o p e s .  C e r t a i n l y  t h e  n e c e s s i t y  o f  
b r a c i n g  s h a l l o w  t r e n c h e s ,  t h o s e  b e lo w  5 ' ,  i n  many i n s t a n c e s ,  
i s  m o s t  i m p r a c t i c a l  an d  a  c o s t l y  i t e m .

- 2 -  Jun e 9 , 1981
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2 .  T he p r e d e t e r m in in g  o f  t h e  d e p th s «  w h e th e r  20  o r  2 4 ' ,  i s  
a g a in  v e r y  d i f f i c u l t  t o  p r e d e t e r m in e  b e c a u s e  o f  t h e  v a r y in g  
s o i l  c o n d i t i o n s  an d  o t h e r  c i r c u m s t a n c e s .

3 .  A v e r y  i m p o r ta n t  i t e m  i s  t h e  p r a c t i c a l  e v a l u a t i o n  o f  t h e  
“ t i m b e r in g ” an d  b r a c in g  o f  t r e n c h e s .  T h e v a r i a t i o n  o f  
" t im b e r in g ” s i z e s  i n  OSHA a l t h o u g h  c a l c u l a t e d  t o  p r o v id e  
t h e  r i g h t  s u p p o r t ,  i s  n o t  p r a c t i c a l .  T he m ore p r a c t i c a l  
i n s t a l l a t i o n  w o u ld  b e  u n ifo r m  t im b e r  s i z e s  w i t h  v a r i a t i o n  
o f  s p a c i n g .

4 .  T he g r e a t e r  m a j o r i t y  o f  o u r  w ork  i s  u n d e r  " s h o r t  terra  e x 
c a v a t i o n . "  F e s t r i c t i n g  t h i s  t o  1 d a y  w o u ld  b e  m o st  im 
p r a c t i c a l  an d  we f e e l  t h e  e x t e n s i o n  t o  7 d a y s  i s  im p o r t a n t .

5 .  T h e c o n s i d e r a t i o n  o f  t h e  d e p th  b e lo w  " s h i e l d s ” i s  a  v e r y  
im p o r t a n t  i t e m .  An e v a l u a t i o n  o f  t h e  s p e c i f i c  j o b  b e in g  
c o n s t r u c t e d  an d  t h e  s o i l  c o n d i t i o n s  s h o u ld  c e r t a i n l y  
d e t e r m in e  t h e  a l l o w a b l e  d i s t a n c e  b e lo w  t h e  s h i e l d .

We r e a l i z e  t h e  c o n c e r n ,  n o t  o n ly  o f  o u r  i n d u s t r y ,  b u t  o u r  e n t i r e  
c o u n t r y  r e g a r d in g  t h e  n e c e s s i t y  o f  s a f e t y  s t a n d a r d s .  We a l s o  
a p p r e c i a t e  y o u r  m a k in g  t h i s  a t t e m p t  t o  make t h e  s t a n d a r d s  f o r  o u r  
i n d u s t r y  n o t  o n l y  t o  p r o v i d e  a s a f e  p l a c e  f o r  o u r  m en , b u t  t o  a l s o  
s a f e g u a r d  t h e  i n d u s t r y .

Thank y o u ,  v e r y  m u ch , f o r  t h i s  o p p o r t u n i t y  t o  s p e a k ,  n o t  o n ly  f o r  
m y s e l f  b u t  f o r  o u r  m em b ers.

Joh n  D r a k e , E x e c u t i v e  D i r e c t o r  
A s s o c i a t e d  P u b l i c  W orks C o n t r a c t o r s
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W isconsin  
A d m in is tra tiv e  C o d e  

R i : l e j  o f

I N D U S T R Y ,  L A B O R  A N D  H U M A N  
R E L A T I O N S

T R E N C H ,  E X C A V A T I O N  A N D  
T U N N E L  C O N S T R U C T I O N

Cite the rvles In this Code ss 

(tor example)

WIs. Adm. Code section Ind 6.01 
INDUSTRY, LABOR AND HUMAN RELATIONS 

201 East Washington Ava.
Madison, Wisconsin 53702

Part II

TRENCHES AND EXCAVATIONS
lad i N  T ta k tr iu  n q ia ii'jra ti u d  procedures for trenches

aad ether eicavatloaa. (J' Baxes or slots. All m u  in trenches in 
whicl persons arc pern-’.ied to work »Kail be sdequately and securaly 
timbered or sloper! follows.

(a) Depth. Exception Trenches cut in hard »olid soil need not be 
brecsd or aiopad if lees than 4 Vi feat in depth. TrencHe* cut in luoaa or 
sandy aoil need not be braced or sloped if laaa than 3 feet in depth.

(b) Hotk. Exception. Trenches need not be Umbered if excavated in 
•olid rack and if tier* have been no previous known excavation* within 
the minimum IsUrsi distance of the depth of the trench be<nc exca
vated. The total depth of the trench must be in rock or any over burden 
»ust be sloped or braced.

<«) Sloping. Exception. Trenches need not be timbered if the aides 
an cut down to the anfle of repose. The an l̂e of repoee shsll not be 
considered greater than one hi one-half (meesurinf one foot uf nae to 
each Vi foot honsontal) for dry or moist soila and not more than one to 
one fat wet or heavy sods.

(2) P*ati*L slot« and aaNcms. Whin the sloping of trench walk to 
the angle of repoee doea not attend to the bottom of the trench, level 
beochee 2 feet wide shall be provided between the toe of the slope and 
the top edge of the vertical mils. The vertical part of a partially aiopad 
trench shall be braced according to its vertical depth below the bench. If 
benches an not provided as in case of the neceaaary trim mini back of 
looas aMtarial at Lhs surface, the trench shall be braced according to its
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TABLK X—TRENCH TIMBERING REQUIREMENTS 
Far tnacfcat m r  I*  ìm I  i «4 h i  19 fact la diptk ta< width »c* m c m Oh  4*leefcw

Kind of Soil Upright* CroM Brace* 8tHng»ti**

Where no parallel «(cavalloni Hard, »olid aoi) 
aiiu  or Kav* eiiated within 
15 ft

2t6 inch plank* 
«paced 4 f t  c—c

*3—2*6 inch planka or 
equivalent for depth under 13 
fL; 4 for depths 13 ft  to IS IL

None
•

Previous excavationa 10 to ¡A 
f t  from tranch

Hard, aolid «oil 2(6 inch plank* 
•paced 3 f t  c—c

*3—2*6 inch plank* or 
equivalent for depth* under 
13 feet; 4 for depth* 13 f t  to 
15 ft.

Nona

Previous excavation* l«*a 
than 10 ft from tranch

Hard, aolid aoil 2*6 inch planka 
•paced 2 il c—c

*3—2(6 inch plank*' of 
equivalent for depth* under 
13 ft.; 4 for depths 13 ft. to 15 
f t

Nona

Irrespective of any previous
excavationa

ocil that split« 
eaaily

2t6 inch planka 
•paced 2 f t  c—c

*3—2x6 inch planka or 
equivalent for depth* under 
13 ft.; 4 for depth» 13 f t  to 16 
ft.

1x6 inch board* 
placed back of 
upright* near top t f  
trench

Irrespecti-e of any prcviou*
etcavaticna

Sand, (ravel tiled 
in ground or very 
wet »oil

2 inch tight 
•heathing

3x6 inch timber* or 
equivalent, spaced 6 fL c—C

616 inch timber« at 
equivalent—3 for 
deptha under 13 ft; 
4 lor deptha 13 f t  to 
IB f t

Nh»c e whim mrUv I» ou r
* ln  Hm  W  ih««# ero— b ra rw  fo r M rk  n p r i|k l. I l l  I ik I i i t r i i i | in  m iy  U  m *4  * lik  w lv u n ii« 1 e rr**  b r im  ip > c tj k r itm iu llr  M fld m t I t  | N  l^ r fw a lia l 

^ v u rtk m . Vwt I»  n *  u m  n n t ^ in i •  feet.
'*S(rin|<n ilull be property «upporiid by |>oaU er clMti.
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R O C K  C O N T R A C T O R S ,  IN C .
287 27th STREET 

CALEDONIA, Wl 53108 
TELEPHONE (414) 835-2935

COMMENTARY ON SUGGESTED REVISION IN SUBPART P 
OF THE SAFETY AND HEALTH REGULATIONS FOR 
CONSTRUCTION BASED ON BUILDING SCIENCE SERIES 
REPORT BSS 1 2 7

U. S.-DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 
WORKSHOP -  JUNE 9 ,  1 9 8 1  
MILWAUKEE, WISCONSIN

GENTLEMEN:

MY NAME IS  WALTER P . SCHMITZ, PRESIDENT OF ROCK CONTRACTORS, IN C.

2 87  -  27TH STREET, CALEDONIA, WISCONSIN. I  AM A REGISTERED 

PROFESSIONAL ENGINEER WITH A MASTER OF SCIENCE DEGREE IN CIVIL  

ENGINEERING. I  HAVE HAD 33  YEARS OF EXPERIENCE IN THE DESIGN AND

INSTALLATION OF UNDERGROUND IMPROVEMENTS UTILIZING TRENCH EXCAVATION

AND TUNNEL CONSTRUCTION. I  PREVIOUSLY WAS ENGINEER -  IN -  CHARGE 

OF CONSTRUCTION FOR THE CITY OF MILWAUKEE, RESPONSIBLE FOR ALL 

SEWER, WATERMAIN, AND PAVEMENT CONTRACT CONSTRUCTION IN THE CITY.

I  ALSO AM A PAST PRESIDENT OF THE ASSOCIATED PUBLIC WORKS 

CONTRACTORS ASSOCIATION OF GREATER MILWAUKEE AND A PAST PRESIDENT 

OF THE MUNICIPAL ENGINEERS ASSOCIATION. FOR A NUMBER OF YEARS I  

WAS CHAIRMAN OF THE C IT IZ E N S'S  ADVISORY COMMITTEE FOR REVISIONS TO 

THE TRENCH, TUNNEL AND CAISSON BRACING REQUIREMENTS OF THE STATE 

OF WISCONSIN ADMINISTRATIVE CODE.

INCORPORATED 1954



AFTER REVIEWING THE PROPOSED STANDARDS, Z AM PARTICULARLY CONCERNED 

WITH TWO AREAS. THE FIRST IS  TRENCH SLOPING AND THE SECOND IS  

TIMBERING REQUIREMENTS FOR TRENCHES, SHAFTS, AND TUNNELS. I  AM 

CONCERNED FOR TWO REASONS _  FIR ST , THE ACTUAL SAFETY OF OUR MEN 

WHO WORK IN THE TRENCHES — SECONDLY, THE PRACTICAL APPLICATION OF 

THE STANDARDS TO THE TYPES OF SOIL IN W ISCONSIN AND THE MATERIALS 

AVAILABLE TO US FOR BRACING AT A REASONABLE COST IN OUR STATE.

CHAPTER 6 OF THE WISCONSIN ADMINISTRATIVE CODE Or" THE DEPARTMENT OF 

INDUSTRY, LABOR AND HUMAN RELATIONS HAS BEEN USED FOR APPROXIMATELY 

THIRTY YEARS FOR TRENCH EXCAVATION AND TUNNEL CONSTRUCTION BRACING 

REQUIREMENTS. DURING THIS TIME IT HAS HAD A REMARKABLE RECORD 

OF PERFORMANCE. DURING MY 33 YEARS OF DEEP INVOLVEMENT IN THE 

INDUSTRY, I  AM UNAWARE OF ANY ACCIDENT OR INJURY CAUSED BY THE 

FAILURE CF THE SLOPING AND BRACING REQUIREMENTS OF THIS CODE.

ACCIDENTS ANb INJURIES DO OCCUR DURING BRACING INSTAL'.ATION AND 

I  SEE NUMEROUS REQUIREMENTS OF THE NEW STANDARDS WHICH WILL LEAD TO A 

POSSIBILITY AND PROBABILITY OF IN JU R IES. TIME AVAILABLE TO ME WILL 

NOT ALLOW DETAILING THESE AT THIS TIME, BUT I  WILL BE PLEASED TO 

HELP IN ANY CONFERENCE WITH THE BUREAU TO DISCUSS THESE PROBLEMS.

BECAUSE OF THE REMARKABLE SAFETY PERFORMANCE OF CHAPTER 6 OF 

WISCONSIN'S ADMINISTRATIVE CODE, I  IMPLORE THE BUREAU OF STANDARDS 

AND THE DEPARTMENT OF LABOR TO ALLOW THE FOLLOWING SECTIONS OF THE 

CODE TO BE ALLOWED TO BE USED AS AN "EQUAL OR SUPERIOR” ALTERNATIVE 

FOR USE IN WISCONSIN TO THE PROPOSED OSHA STANDARDS. THESE SECTIONS 

ARE:
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PART I I I  TABLE 6 ,  TABLE 7
IND 6 .1 2  THROUGH 6 . 2 2  INCLUDING 
FIGURES)THROUGH 1 2 .

A CAREFUL APPRAISAL OF THE RECORDS OF THE WISCONSIN DEPARTMENT OF

INDUSTRY, LABOR, AND HUMAN RELATIONS WILL SUPPORT THE FINE SAFETY

RECORD I  HAVE REFERRED TO AUD WE HOPE THE DEPARTMENT OF LABOR WILL

SEE FIT  THROUGH THE BUREAU OF STANDARDS RECOMMENDATION TO ALLOW

THE SUGGESTED ALTERNATIVE. I  AM ABSOLUTELY CERTAIN INJURIES AND

DEATHS WILL BE PREVENTED.

THANK YOU FOR YOUR SERIOUS CONSIDERATION OF THIS RECOMMENDATION.

PART I I  IN  IT S  ENTIRETY

SINCERELY,
ROCK CONTRACTORS, IN C .

W a lte r  P . S c h n i t z ,  P r e s i d e n t
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X) T B  CURRENT STANDARDS ALLOWS THE PROZCCTICM REQUIRED FOR THE EMPLOYEES, BY THE 

EMPLOYES, TU X  0T HAZARDS.

2 )  THE RECOMKEMDID CHANGES WILL INCREASE COSTS TO PfSPQRM THE WCRX, VHICB WILL 

. ADVERSLT AFFECT OWNERS (TAXPAYERS)

3 )  THE EXISTING REGULATION ARE SOUND AND IF  WE ACCEPT A CHANCE OF THIS TYPE IT  

WILL DEVELOPE AN AREA OF LIABILITY WHICH STILL DOES NOT RELEIVE THE EMPLOYER 

OF THE RESPONSIBILITY OF PROVIDING A SAFE AND HAZARD FREE WORK ENVIRONMENT.

4 )  NEW REGULATIONS DO NOT ALLOW ACCEPTED INDUSTRY PRACTICE.

5 ) HAS INDUSTRY HAD ANY SERIOUS PROBLEMS WITH TABLE P - l ,  IN EXISTING REGULATION ?

6? THE NEW REGULATIONS WILL PLACE STRINGENT CONDITIONS ON SHALL BUSINESS, UNLESS 

THE CONTRACT IS AWARDED UNDER SECTION 8 (a )  (COST PLUS) OF THE SMALL BUSINESS ACT.

7 ) THE RECOMMENDATIONS DO NOT SHOW AWT COS? EFFECTIVE BENEFIT.

8) WILL OSHA INSPECTORS BE ABLE TO UNDERSTAND THE REGULATIONS AS PROPOSED, AND 

PROPERLY INSPECT 7
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D r .  Y o k e l l a  t o  be commanded f o r  h is  « ¿ fo r ts  t o  im p ro v e  upon 
th e  O c c u p a t io n a l S a fe ty  and H e a lth  A d m in is t r a t io n ,  (OSHA), 2 9  

CFR P a r t  1 9 2 6 .  S u b p a r t 7 ,  E x c a v a t io n *  T re n c h in g  and S h o r in g  Reg

u la t io n s  docum ent.
The B u i ld in g  and C o n s t r u c t io n  T rades  D e p a rtm e n t, AFL-C IO  has 

been s u p p o r t iv e  o f  and a s s is te d  D r .  Y o k e l,  w here  p o s s ib le ,  s in c e  
he began w o rk  on t h i s  p r o je c t  w i th  th e  N a t io n a l  Bureau o f  S ta n d 

a rd s  i n  Ju n e , 1976 .
I n  J a n u a ry , 1977 th e  B&CTD began th e  p la n n in g  s ta g e  o f  a 

"T re n c h in g  H a za rd  I d e n t i f i c a t i o n  Task F o rc e ”  , h e r e in a f t e r  c a l le d  
th e  T ask  F o rc e ,  t o  h e lp  th e  NBS o b ta in  em ployee in p u t  a im ed a t  
h a z a rd  i d e n t i f i c a t i o n .  Zn M a rch , 1977 th e  T a sk  F o rce  m et f o r  a  
f o u r  day " r e t r e a t "  ty p e  w c r ta h o p j th e  s i x  la b o r  and management 
members b ro u g h t w i t h  them 182 y e a rs  o f  e x p e r ie n c e  i n  t r e n c h in g  
and r e la t e d  w o rk . The c h a rg e  was " t o  i d e n t i f y  p ro c e d u re s  and 
c o n d it io n s  t h a t  c re a te  s a fe t y  h a z a rd s  d u r in g  e x c a v a t io n  and 
t r e n c h in g  o p e r a t io n s " .  O th o rs  p re s e n t  f o r  th e  d e l ib e r a t io n s  
w ere J im  E . L a p p in g ,  D i r e c t o r  o f  S a fe ty  and H e a lth ,  B&CTD,as 
c o o r d in a to r i  F e l i x  Y . Y o k e l as T e c h n ic a l O b se rve r f o r  th e  NBS 
and J a c k  L .  M ic k le ,  C h a irp e rs o n . The f i n a l  r e p o r t  (1 )  was f i l e d  
w i th  th e  NBS i n  A p r i l ,  1 97 7 . The f i n a l  r e p o r t  a pp ea rs  i n  append
i x  G o f  NBSIR 80 -1988  ( 2 ) .

I n  S e p te m be r, 1978 D r .  Y o k e l (3 )  p re s e n te d  th e  p r e l im in a r y  
f in d in g s  and recom m enda tions  o f  th e  NBS s tu d y .  O ut o f  t h a t  tw o -  
day w o rksh o p  came th e  ag ree m en t f o r  t h i s  s e r ie s  o f  w o rkshops to  
b r in g  th e  r e s u l t s  o f  D r .  Y o k e l 's  NBS s tu d y  t o  th e  a t t e n t io n  o f  
la b o r ,  management and e n g in e e rs  i n  th e  f i e l d .  A c t u a l ly  th e  
essence o f  th e  w o rk in g  d r a f t  we a re  u s in g  f o r  t h i s  w o rksh o p  was 
p r in t e d  i n  th e  C o n c re te  P ip e  News ( 4 )  i n  A p r i l  o f  t h i s  y e a r .

S in c e  th e  1978 w o rksh o p  th e  BfcCTD has re sp o n d e d  to  a  num ber 
o f  re q u e s ts  f o r  c r i t i c i s m s  o f  d r a f t s  by  D r .  Y o k e l.

Numbers i n  p a re n th e s e s  r e f e r  t o  r e fe re n c e s  g iv e n  a t  th e  end o f  
t h i s  p a p e r .

107



D R A F T

Two p re m is e s  u n d e r l ie  «11 rem a rks  and c r i t i c i s m s  g iv e n  i n
t h i s  c r i t iq u e «

T l» t t h e  w o rk e r  bs  a s s u re d  o f  s a fe  and h e a l t h f u l  
w o rk in g  c o n d i t io n s ,  and
t h a t  th e  jo u rneym an  w o rk e r  and th e  c o m p lia n c e  
o f f i c e r  as w e l l  as th e  management re p re s e n ta t iv e  
be a b le  t o  f u l l y  u n d e rs ta n d  th e  p re c a u t io n s  t h a t  
have been ta k e n  and th e  p r o t e c t iv e  m easures t h a t  
have been p ro v id e d  t o  a s s u re  w o rk e r  s a fe t y  and 
h e a l t h ,  o r  t h a t  th e  s a fe t y  o f  th e  w o rk e r  on th e  
jo b  be p la c e d  i n  th e  hands o f  a l ic e n s e d  p r o fe s s 
io n a l .

The f i r s t  p re m is e  i s  s p e l le d  o u t i n  th e  p re a m b le  o f  th e  
O c c u p a t io n a l S a fe ty  and H e a lth  A c t  o f  1970 .

The second p re m is e  assumes t h a t  an a ve ra g e  jou rneym an o r  
c o m p lia n c e  o f f i c e r ,  u s in g  th e  o f f i c i a l  OSHA r e g u la t io n s  g o v e rn 
in g  e x c a v a t io n  and t r e n c h in g  s a f e t y ,  can d e te rm in e  w h e th e r  or 
n o t  th e  s a fe t y  p r o v is io n s  on any jo b s i t e  a re  i n  c o m p lia n c e  w i t h ,  
th e  a p p ro p r ia te  r e g u la t io n s .  I f  th e  p r o v is io n s  a re  n o t  " s ta n d 
a rd  p r a c t ic e *  as o u t l in e d  i n  th e  r e g u la t io n s  th e n  th e re  m ust be 
a  c e r t i f i c a t e  is s u e d  b y  a  l ic e n s e d  p r o fe s s io n a l w h ic h  a ss u re s  
th e  w o rk e r  t h a t  th e  jo b s i t e  s a f e t y  and h e a lth  m easures have been 
d e s ig n e d  by and c e r t i f i e d  by  th e  l ic e n s e d  p r o fe s s io n a l .

T he re  a re  u n d o u b te d ly  many "c o m p e te n t p e rs o n s "  and q u a l i 
f i e d  p e rs o n s "  who a re  q u i t e  c a p a b le  o f  d e s ig n in g  a s a fe  w o r k s i te ,  
b u t  how a re  th e y  to  be i d e n t i f i e d  by th e  w o rk e r  o r  c o m p lia n c e  
o f f i c e r ?  The l ic e n s e  i s  th e  e v id e n c e . A l l  l i c e n s in g  la w s  have  
e n c o u n te re d  com p e te n t o r  q u a l i f i e d  p e rso n s  and have e v e n tu a l ly  
in c o rp o r a te d  them  in t o  o r  e x c lu d e d  them  fro m  p r a c t ic e .  W h ile  
th e r e  a re  p ro b a b ly  q u i t e  c a p a b le  p e o p le  who know a  g r e a t  d e a l 
a b o u t m e d ic in e  o r  la w ,  th e  p ru d e n t in d iv i d u a l  seeks th e  l ic e n s e d  
p r a c t ic io n e r  when m e d ic a l o r  le g a l  o p in io n s  o r  s e r v ic e s  a re  
s o u g h t.

A c t u a l ly  s u g g e s t in g  t h a t  r e g is t e r e d  e n g in e e rs  need  t o  be 
c o n s u lte d  i s  n o t  new w i th  t h i s  s u g g e s t io n .  Thompson and T anen- 
baum (5 )  »com m end s u b s t a n t ia l  in v o lv e m e n t o f  r e g is t e r e d  e n g in -
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wers in construction activities requiring trenching or excav- 
ions.

In view of the foregoing, this discussion will be concerned 
with only the first 20 pages of Dr. Yokel% working draft which 
outlines "standard practice*. Even portions of the first 20 
pages probably belong in the "guidelines" which have been in
cluded to assist professionals. It is also assumed that only 
the "standard practice" will eventually be recommended fcr in
clusion in the OSHA regulations Subpart ?i Dr. Yokel has indi
rectly suggested that by what was included in the article which 
he co-authored in the Concrete Pipe News.(4).
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COMMENTS ON SEX£CTED ITEMS ON PAGES 1 -2 0  OF THE WORKING DRAFT

Pag* Location Comment
1 item 3

2 item 5

2 last
line

3*4 All
Issues

5 («)
5 (i)

6 (j) 2nc para, 
line 8

6 (c)(1) 
line 3

6 (c)(2) 
line 3

8 (1)line 2
8 (o)

8 (P)

?.boxes. It is addressed to contractors, shoring 
manufacturers and engineers..." Why address it to the contractor unless the contractor is also an engineer?
"...which would aide field personnel and contractors in the selection of shoring." Once again» these persons are going to be dealing with the standard practice unless they are licensed professionals in their own right.
Note that a qualified person is not an engineer 
(recognizing this as just an example)
The items listed on pages 3 and will be consider- 
individually as they encountered in the text.
..be provided with and shall be instructed (required) to w«ar ....
...shall be permitted under loads handled by 
pewer-«h«ve&e-y-4e?r&eke<r-er-heie4S'r (equipment)This item is too specific for not listing all equipment which is used to handle loadsj for example, backhoes are not listed.
...or the shoring system, and shall inepease-ppe— tee t* en-against-s*£ iefl- and- « aw«—ins-*#- ne e ess apy<r 
(see that all wcrk in the excavation shall cease until necessary precautions have been taken to safeguard employees.)
?..shall be effectively stored and retained at 
least 2 (3) feet or more from the edge of the excavation." The Task Force specifically stated 
that 3 feet was necessary for proper protection.
"...may use effective barriers ep-ether-e^feetive 
retaining-deviees-ia-iieu-thepeef in order..."Task Force recommended extending tight sheeting above ground I c v a I  as an effective barrier. Twelve to 18 inch extensions were discussed.
?.. equipment, thy shall be designed-sad constructed by qualified persons..." Design implies work done by a licensed professional.
This item is silent with respect to straight sided 
pier holest some confusion has arisen because 1Q9£. 
straight sided holes are covered elsewhere. 800(h)(3)
When employees are required to be in trenches k  feet deep...." Leave at k feet.

(5)

U o
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?««•
8

9

9

9

9

10

10

(•) *...boxes or shields are used they shall be designed (and certified as to use by a professional 
engineer and shall be maintained in a manner which 
will provide protection for the worker.)" Strike 
the balance of (s).

(a)(l)a Excavations lass than 5 ft* deep, except when exam- ¿na*iew-e#-*he-g*«mi4-&y-a-eea 
eatea-tfca* hazardous ground movement may occur.”

(*)(2) "Excavations from 5 ft. to 20 ft. 434-*<-*?-> deep.."
Why consider 24 feet? A better choice might be 
15 feet for standard practice. Thompson and Tane- 
baua data (5)iadicat* that 87 per cent of the fatalities and injuries occur in excavations less than
20 feet deep and that "2 per cent occur in those less than 15 feet deep.Hinze and Carino (2) state in their summary that 
their "..study showed that nost trenchwork is be
tween 5 *nd 15 faat deep with the trench width usually being about 3 feet.”Cass (6), speaking about the stacking of two stand
ard 7 ft. aluminum hydraulic shores, notes that 
where the trench is over 14 feet deep (page 68) 
’other shoring systems should be applied" and on (page 72) "Maximum trench depth, this method, is 
15' (4.58 m). Over 15’ (4.58m), see Fig. 60.2, multi-type shoring.” Multi-type shoring shown on Fig 60.2 is a different system usir.g aluminum 
hydraulic shoring and plywood backing.
L maximum depth of 15 feet for standard practice 
seems appropriate.

(a)(2)a "..sloping requirements must be determined by anline 3 engineer *a-^ual&24e4-?e*»eit?^*"
(a)(2)b May lead an individual to believe that FOOTING A
Figure 1 is. not a cause for concernj this could be dangerous. It is worthy of note that the role of the 

engineer has not been challenged at this point where property damage as well as personal injury 
is possible.

(a)(3) See comments underi page 9 (a)(2). Fifteen ft. depth may be a better limit for standard practice rath«r than 20 ft.
(b)(1) The distinction between short-ten end long-termline 6 is very difficult to reckon withi virtually no

firm data exists. Not only stresses in the mass vary with time, but environmental factors may be critical* Twenty-four hours seems more logical than seven days.

L o c a tio n  Cowment

( 6 )

U l
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11 bottoa There may be some merit to allowing steeper slopes
of page in some cases* The Task Force indicated thatlast two slopes flatter than lil were probably not necessary
lines for worker safety. Sopes of lil were recommended

for most conditions.
12 Fig. 2 This particular configuration should ba made a

C ue IV part of the "guidelines” proposed by NBS. Whilethe configuration looks good on paper, it may be difficult to understand and/or enforce in the 
field. If included in standard practice the 3 ft. max bank should be retained.

13 (b)(4)(i)b. See the first four line3 at the top of page 13»
Table 2 is necessary in standard practice only if 
Fig. 3(b) is retained. Moving the option shown as Fig. 3(b) to the guidelines removes the need 
for T&ble 2 which is confusing and also removes the need for special tables and figures outlining the placement cf shoring \n the lower part of the 
ditch.

13 (b)(4)(i)c. For standard practice it may be worthwhile toinclude all surcharges. including allowances for heavy equipment, in the adjusted depth. The Task 
Force recommended a minimuia of 300 pounds per square foot for surfarge. Or. Yokel has greatly 
simplified Table 3 but it still can be confusing. Moving Table 3 to the guidelines and greatly increasing the surcharges to allow for heavy equipment may lead to "overdesigned” shoring and 
shields, but standard practice would thereby be greatly simplified.

13 (ii)b* The Task Force recommended a 500 lb gravity load.
13 (ii)c. This statement is not clear. Does this mean a240 ft-lb impact load per square foot? The entire (ii)c. should become a part of the guidelines and removed from standard practice.
13 (ii) This entire section devoted to the requiredstrength of shoring systems, trench shields and trench boxes needs to be moved to the guidelines.
16 b. If some of the previous-suggestions are followed,hydraulic shores and other assemblies can be 

brought into standard practice. At a meeting in October, 1980 with NBS and members of the hydrau
lic shoring industry it waa agreed that reason
ably simple simple charts for the selection of shores can be developed. This seems to be in 
keeping with Cass' (o) recommendations for depth to 14 or 15 ft. There is no question that the resulting system would be greatly over-designed

Pag* L o ca tio n  Comment

(7>
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16

16

18

19

19

19

19
19

20

P i l l

d r a ft
L o c a tio n  Comment

at timesi but the freedom to use standard practise« for ao«t work (2) and thereby not requiring th« service* of an engineer s«eas to outweigh the diaadrantag«sof overdesign.
c. Timber shoring is properly located in th« guide

lines i selection must be by an engineer. Th« 
guidelinss are for th« us« of licensed profess
ionals.

(5)(ii) The statement in parentheses is a vague perform-
last two ance specification which detracts from a well
lines stated, precise paragraph.
(5)(iii) Excavation below the bottom of bottom of theprotective element has merit» exactly how much 

to allow is difficult to determine. Certainly 
engineers can design specific protection for unique cire urnstanees, th« guidelines will help, 
but permitting excavation below the protection 
d«vic« in standard practic« will require very carvful consideration.

(a) "...with standards required by a-*egi»4«pe4-areh4—*«e*-r a registered professional engineer, or other duly lic«ns«d ev-*«eegni«e4 authority.
(m) Twenty-four hours for short t en seems most reasonable.
(o) Negotiable slop« n««ds to b« specified» l£il seems

reasonable.
(’j) How is a qualified person to b« identified? Unless

there is a specific procedure anyone can claim to be a qualified person. No objection is the quali
fied person is permitted to use standard practice only.

(t) saa« argumnrtr us« 2k hours for short term.
(aa) Stable Slot?«. A meaningless term unless it is

arrived at by a licensed cngin««r. This t«rm has no. plac« in Standard Practic«!
(gg) Working loads are best relegated to the guidlineswhere they can b« dealt with by an engineer.

( 8 ) '
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There must he clear separation between Standard Practice 
and cases where an engineer has certified the procedure to be 
followed;

It is recommended that Standard Practice be permitted to 
a depth of cut of 15 feet» this includes most excavation and 
trenching work. At depths greater than 15 feet, or for special 
work, the engineer must assume full responsibility for the 
design of the protective system. The 15 ft. depth needs verified.-

Standard Practice must be written such that the protective 
measures resulting from the application of Standard Practice 
are observable, measurable, understandable by all parties (with 
application of the regulations) and provide for the safety and 
health of the worker. It is recognized that Standard Practice 
may at times result in substantial overdesign, but- this would 
not be new to the construction field.

It is anticipated that competent or qualified persons work
ing for the contractor would seleet methods within. Standard 
Practice to protect workers, but that any deviation from Standard 
Practice would need to be designed by an engineer. The engineer 
is recognisable by a professional license.

Several items which need; consideration construction
right of way requirements, toxic materials, safety program as 
an item in the bid documant, soil conditions and utilities in 
the bid document and better safety education for all. The Task 
Force final report lists other concerns.

Sum m ary
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* Associated General Contractors of Greater Milwaukee

Statement for the Workshop on the National Bureau of Standards 
Recommended Technical Provisions for Construction Practice in 
Shoring and Sloping of Trenches and Excavations.
June 9, 1981
The Milwaukee Construction Industry Safety Council is a co
operative ex'fort originated and administered by the AGC of 
Greater Milwaukee. As sich we aid in the safety programs of 
800 area construction firms.
In answer to the specific issues outlined in the working draft 
we take the following position.
1. We feel that 1926.651 (a) is-pertinent to a trenchinq and 

shoring standard. Most underground services are located in shallow trenches. Any excavation below 18 inches cam 
encounter buried utility lines. Many states have
laws requiring utility notification.

2. We believe that exit requirements should begin at five
feet. Observation indicates that working crews seldom 
use available ladders unless the excavation is over five 
feet deep anyway. Using five feet would cause a well 
defined trigger point for action since it correlates 
directly with the start of trenching and shoring 
requirements.
It is indisputable that larger excavations
allow effective escape to the center in case of collapse.
Consideration should be given to the use of this method.
The same is true of large pipes or other covered structures.

3. We feel that "qualified person” should be substituted for
"engineer". The actual work crews are in the best position
to judge the situation. Qualified on the job supervision
should be sufficient for everyday si uations. We feel that 
you have developed a workable definition of 'qualified 
person".

116



A S S O C IA T E D
G E N E R A L

C O N T R A C T O R S
<»f G r ra ic t  M ilw aukee. in«

4. The concept of short tern vs. long tern excavation is a 
difficult one to deal with. The stability of the sides 
of the excavation is more a function of climate and other 
factors than the length of tine an excavation remains open.

5. The State of Wisconsin allowed a slope of 1/2 to one fordry or moist soils In its old code. -The code was in existence 
for over 30 years. We know of no incidents of a failure in 
a trench sloped according, to Wisconsin's code. We would 
request that you investigate the validity of the 1/2 to 
1 8lope for some situations. Its use in Wisconsin would 
indicate that it does offer adequate employee protection.
The advantages are obvious. Less material is excavated 
with less disruption to existing roads, driveways, lawns, 
sidewalks, buildings and utilities. A performance standard 
allowing 1/2 to 1 might be a viable alternative to this 
proposal.

6. We have not taken a formal position on this question.
7. 1926.652 (b) (7;) is not appropriate for use by the person

in the field. We appreciate the necessity of including it 
in any standard and concur that it would be better if 
placed separately in the standard and/or transferred to 
definitions.

8. Workers must be protected from objects rolling or sliding
from sloped ground. We do not believe that how this protection is 
accomplished should be specified. The employer and employees 
should be allowed great latitude in methods of providing this 
protection.

9. Most stress appears to be in the middle of a trench. We know
of no safety reason why a shield cannot ride at least 3 feet
up from the bottom in good or average soils.

10. We support the deletion of architects from the list of "accepted 
engineering requirements.

11. Him believe that a competent person should be on the jobsite.
12. Degining a mass movement of soil or rock does not appear to 

be necessary.
13. Old 1926.651 (c) can be eliminated since it is.adequately 

covered elsewhere.
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If* also wish to addraaa other areas in the proposed atandard.
On page seven 1926.€51 (g) the use of atop logs is required 
This is not practical for backfilling operations or for Installing 
badding in long trancbas.
1926.651 (i) covars the mathods of keeping down dust. Tha 
application of large amounts of salt, calcium, chloride, and 
oil is not always an environmental sound dust control option.
On page 17 two tables appear (4a and 4b that serve the same purpose. 
We suggest that 4a be eliminated and all spacing be done on a 
.■enter to center basis.
We favor a standard that permits the use of accepted engineering 
codas and practices for tha instsllation of shoring. This allows 
for tha usa of charts on tha aita as a guide to installing aafa 
shoring.
We are concerned about the pra-tical applications of the standard. 
No contractor has a complete lumberyard on the site. Be can 
effectively protect his employees by using the same sizes of timber 
in a different depths and soil types. This can be accomplished 
by decreasing the spacing and increasing the number of struts. 
Forcing contractors to use excessively large timbers will result 
in more back injuries. Greater than necessary sloping require- 
ments means more exposures to traffic hazards in the metro area 
where nost trenching is dona.
We support a practical standard that effective];* protects 
erployees without being economically burdensome. We ¡relieve this 
study is making excellent progress in this regard.



A l  J o h n s o n

mJ.

Â 6 C  • /*  £ m U r  A t ' / m j j u k t t

P-O-ào* ÒSSO 81 Àree t Wi .

/ß'-’ W o * tcS M ö P  t  7rr*cÀ n ,j / J & r / m j  S J J * .

M  £ d ,

À f v tf *t* /C*r m ? /k n d  S—j  ft£ *  ^JLm t f  *A.

JW-S'o-v j y t* +  C t f y , dm/ //y/ y* iA .'ì(
i t  -Jt p * , } iC j p * m t J  «/' /ÍR/> *46j- * •¿ * » * 1 .

On ¿Àree S t f* r + ¿ r  * s  ¿—¿ate *  c /* s e

t e i l t u i  o-f "fkr 'lu***'»"} o f  SufyriieJL re*rs/o»»s £ r

S * J r* .r t p, ¡92L . 0SM 4 ~. û * e r * l f ,  X  i
*>m*L /# y^rxr-./ + s re¿ /,s¿«c
^ s ^ f r » ! n * A * L l e  d e*e/» fed .

l 'i r  t* * /» s e J  ¿ e t  • {  C+fy >£••*. e e r /* '«  S + /+ *
0 f  M r  ~ J n f r  s*** /• y e -*r/ /***%. r e r / e t v j ... y*ttr j r
ém /¿ 'S  l**y t *mJ- A Jf0u ., J l rMi4/i«/r /# <

» p l * ‘i0*<}  * V tA  / r t* c i* A J  -U»0*ÁZ i S  j / r t + s f
n«rt* « / í / m A  //i é ^ e r n t i * n s .

 '
JUN - 8 1981
*GC M,1-'A'AU*tt

C q

yjm n t S . / W /

I7 W  M O « T H « rttT (» tt ftMAMCUU C tM T I l 

■ I M I t t f O U l ,  M N M M O M  « M i l

^ » U m  i t o J / M I ' t t f l

S o /  ñ j* * d s .

?,S, " "  75Í#ii/i ^  r t t m / s  r
* A »  S * 0x r y 's  S+ ¿ec ~

110



- 3 - )
i

SOME ISSUES THAT SHOULD BE CONSIDERED IN THE WORKSHOPS:

1. Pag« 6.

2. Page 8■

Section 1926.651(a): This section appears to fall
within the scop« of Suhpart S. Should it b« dropped? </Q _
Section 1926.651(p): Should the exit requirementsfor excavations start at 5 ft, rather than 4 ft depth?

ft •9*0*

y*s

3. Pag« 9,

(This would remove most excavations less than 4 
deep from the scope of Subpart P.) Should exit 
requirements be waved for excavations which are wide 
enough to permit people to escape toward the center
of the excavation? Should it be recognized that
large enough pipes or other covered structures can 
shelter people?v Should "negotiable slope” be better 
defined? y *  ..
Section 1926.652(a)(2): Could the depth limitation)»/«
In th« "Standard Practice” be extended to 24 ft? / —
If so, should there be a more stringent limit for
Class C soils? Should a "qualified person" be sub
stituted for an "engineer", and if so, is the defini
tion of a "qualified person” good enough so that a 
determination of who is a "qualified person" is 
possible? (This issue also applies to other sections 
of the working draft.)

4. Page 10. Section 1926.652(b)(1): Should the short-term excava-j jjo
tion definition extend to 7-days rather than 1-uay?
If so, do ve need more conservative requirements?

5. Page 11. Table 1: Should the stipulation of maximum slope
be limited to 3/4:1? Should the suggested performance)^» 
requirement (footnote b) (the "stable slope concept) } ® 
be used? Will this approach work?

6. Page 12. Figure 2: Should the allowable bank next to the work
area in Cases II, III and IV be Increased to 4 ft?
Should "Case IV" be limited to excavation by trenching 5 
machines? "

7. Page 13 Section 1926.652(b)(4)(ii): This section, unlike most
others in Subpart ?, is not addressed to the man in 
the field, but to those who pre-design shoring systems. 
Yet the section is necessary to avoid unreasonable 
vagueness. Should this section be at the end of Sub
part P? Should part of It be conveyed as definitions?

* A t  JO H N SO ^T C O N ST R lréT IO M

Cr Oferitton of Al Johimn Construction Co.
_ NOITMWHTIdH riMANCl̂  CXNTV̂»»WtAMCIt. HINNCtOTA Sft

r '

M. O. OUMAS a**rr? oimkcto* •in
1 .2 0



6. P«sc 16. Section 1926.652(b)(5)(H): This section makes it
difficult to implement some of the slope configure- 

v j | tions allowed in Fig. 2. Should the proposed per- 
^ JtJ"* formsnce statements be substituted to give more 

options, or alternately, should more options be 
specified or the specified options identified as 
examples of implementing the performance statement?

9. Page 16. Section 1926.6^2(b)(5)(iii): Should the allowable
excavation below the bottom of shoring or shields 
be increased to 3 ft?

10. Page 18. Definition of "Accepted engineering requirements"
Should "a registered architect" be omitted since u*.s 
architects do not deal with excavations? v

11. Page 18. Definition of "Competent Person": Should the defini-_j^L.
tion be re-written to require that th* competent/£7^5 •/ 
person be vorking at the excavation site? C € T___^

12. Should "Mass Movement of Soil or Rock" be defined?
13. Page 52. Old 1926.651(c): Should this statement be deleted?

even though this matter is addressed elsewhere, this 
statement conveys the Intent of Section 1926.652 in 
simple language.
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SUBPAXT P -  EXCAVATIONS AND SHORING

1926.650-6ENERAL PROTECTION REQUIREMENTS

/ (a) The regulations contain minimum requirements for th'* 
protection of workers in, and adjacent to» excava
tions against death and injury.

/(b) Walkways, runways, and sidewalks shall be kept
clftar of excavated material or other obstructions 
and no sidewalks shall be undermined unless shored 
to carry a minimum live load of one hundred and 
twenty-five 025) pounds per square foot.

/(c) If planks are used for raised walkways, runways,
or sidewalks, they shall b« laid parallel to the
length of the walk and fastened together against
displacement.

/ (d) Planks shall be uniform in thickness and all exposed 
ends shall be provided with beveled cleats to prevent 
tripping.

j (e) Raised walkways, runways, and sidewalks shall be 
provided with plank steps on strong stringers.
Ramps, used in lieu of steps, shall be provided 
with cleats to insure a safe walking surface.

' (f) All Employees shall be protected with personal
protective equipment for the protection of the 
head, eyes, respiratory organs, hands, feet, and 
other parts of the body as set forth in Subpart 
E of this part.

J (g) Bnployees exposed to vehicular traffic shall be
provided with and shall be instructed to wear ✓  
warning vests marked with or made of reflectorized 
or high visibility material.

I
 ̂ (h) Employees subjected to hazardous dusts, gases,

fumes, mists, or atmospheres deficient in oxygen, ^  
•hall be protected with approved respiratory 
protection as set forth in Subpart D of this part.

j (i) No person shall be permitted under loads handled
by power shovels, derricks, or hoists. Employees S  
shall be required to stand away from any vehicle 
being loaded^ ¿ y  .

1 2 2
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*̂ (j) A competent person shall inspect the excavat n 
for evidence of possibla cava-ins or slides, ana 
indications of structural failure in members ox tha shoring systeia. If evidence of possible cava- 
ins or slidas or structural failuras is apparent, 
all work in tha axcavation shall caasa until 
nacassary precautions hava baan taken to safeguard employees.
The competent person shall conduct an overall 
inspection of the excavation and the ground "
adjacant to the excavation at least twice daily 
and shall conduct a special inspection after 
every rainstrom, penetration of water into the 
excavation, or other disturbance that could . .
weaken the soil or the shoring system, and shall d t*ec*  t* *  
increased protection against slides and cave-ins .

L 1 | ii 1 i ni^ u ) k * r e  df/'/cSem Ù Ê t- 4 E * r t A — 1* *
Dewatering operations and equipment shall be 
nonitored by a competent person t o  insure their 
proper operation and precautions shall be taken 
to safeguard the workers in the excavation if 
dewatering equipment malfunctions.

1926.551-SPECIFIC EXCAVATION REQUIREMENTS

(a) Prior to opening an excavation, efforts shall be 
made to determine whether underground installa
tions; i.e., sewer, telephone, water, fuel, 
electric line% etc., will be encountered, and 
if so, where such underground installations are 
located. When the excavation approaches the 
estimated location of such an installation, the 
exact location shall be determined and when it 
is uncovered, proper supports shall be provided 
for the existing installation. Utility companies 
shall be contacted and advised of proposed work 
prior to the start of actual excavation.

✓  (b) Trees, boulders, and other surface encumbrances, 
located so as to create a hazard to employees 
involved in excavation work or in the vicinity 
thereof at any time during operationa, shall be 
removed or made safe before excavating is begun.

* / (c) (1) In excavations which employees aay be required
to enter, excavated or other material shall be 
effectively stored and retained at -learfe 2 feet 
or vore from the edge of the excavation.
(2) As an alternative to the clearance prescribed 
in subparagraph (1) of this paragraph, the employer may use effective harriers or other effective retaining 
devices in lieu thereof in order to prevent excav*i.ud 
or other materials from falling into the excavation

123
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✓(d) Diversion ditch«», dikes or oth«r suitable means 
shall b« us«d to pr«v«nt surface wat«r from 
entering an «xcavation and to provide adaquata 
drainage of the area adjacent to the excavation.
Hater shall not be allowed to accumulate in an 
excavation, unless this condition is considered 
in the design and in the initial vork plan and 
adequate provisions are made to protect workers.

(e) If it is necessary to place or operate power 
shovels, derricks, trucks, materials, or other 
heavy objects on a level above and near an / / / »
excavation, the side of the excavation shall 6 *  •Zta.
be jhured as necessary to resist the extra 
pressure due to such superimposed loads.

/  (f) Blasting and the use of explosives shall be
performed in accordance with Subpart U of this 
part.

/ (g) When mobile equipment is utilized or allowed
adjacent to excavations, substantial stop logs 
or barricades shall be installed. If possible, 
the grade should be away from the excavation.

S'(h) Adequate barrier physical protection shall be
provided at all remotely located excavations.
All wells, pits, shafts, etc., shall be 
barricaded or covered. Upon completion of ex
ploration and similar operations, temporary 
wells, pits, shafts, etc., shall be backfilled.

(i) Tff peccible, dust condit.jns shall be kept to
a minimum by the use of water, salL, uai£iuaT" chloride i ei-fr, or other * f f c c h v e  s r t f j *  s .

✓(j) In locations where oxygen deficiency or gaseous 
conditions are possible, air in the excavation 
shall be tested. Controls, as set forth i s  i n  
Subparts D and E of this part, shall be estab
lished to assure acceptable atmospheric 
conditions. When flammable gases are present, 
adequate ventilation shall be provided or 
sources of ignition shall be eliminated.
Attended emergency rescue equipment, such as 
breathing apparatus, a safetv harness and 
line, basket stretcher, etc., shall be readilv 
available where adverse atmospheric conditions 
may exist or develop in an excavation.

/(k) Where employees or equipment are required or 
permitted to cross over excavations, walkways 
or bridges with standard guardrails shall be 
provided.

1 2 *
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Where structural ramps are used for employees or 
equipewnt, they shall be designed and constructed 
by qualified persons in accordance with accepted engineering requirements.
All ladders used on excavation operations shall be 
in accordance with the requirements of Subpart L 
of this part.
Materials used for shoring, sheeting, and under
pinning of structures adjacent to excavations 
shall not be damaged or weakened by corrosion, 
deterioration or prior use to an extent that 
will cause them to have a minimum strength less 
than that required in Section 1926.652(b)(4)(ii).
Employee* entering bell-bottom pier holes shall be 
protected by the installation of a removable-type 
casing of sufficient strength to resist shifting of 
the surrounding earth. Such temporary protection 
shall be provided for the full depth of that part 
of each pier hole which is above the bell. A life
line, suitable for instant rescue and securely fastened 
to a shoulder harness, shall be worn by each employee - 
entering the shafts. This lifeline sh.ill be individually 
manned and separate from any line used to remove materials 
excavated from the bell footing.

^ (p) When employees are required to be in trenches
4 (5?) feet deep or more, an adequate means of 
exit, such as a ladder, steps or a negotiable 
slope shall be provided an£ located so as to 
require no more than 25 f?et of lateral travel.

✓(q) Shoring shall follow the excavation
as closely as practical in order to avoid long 
sections of unshored excavation.

✓(r) Members of the shoring system
shall be installed in their proper position 
and secured to prevent failure.

f  (a) Portable trench boxes or sliding trench
shields may be used for the protection c*f 
personnel in lieu of a shoring system or 
sloping. Where such trench boxes or shields are used they shall be designed, constructed, 
and maintained in a manner which will provide 
protection equivalent to that provided by the 
shoring required for the excavation.

*'(t) Backfilling and removal of trench support shall 
progress together from the bottom of the trench.
Struts shall be released slowly and, in unstable 
soils, ropes shall be used to pull out the 
jacks or braces from above after employees have 
cleared the trench.

(1) 

y  <»)

S  (n) 

/ (o)
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1926.652-SPECIF IC SHORING.SHIELDIHR AND SLOPING REQUIREMENTS

(a) Acceptable Practice
(1) The following excavations are exempt from shoring, 

shielding and sloping requirements:
J  a. , Excavations less than 5.ft. deep, except when

examination of the ground by a competent person 
indicates that hazardous ground movement may occur.

s  b. Excavations in unfractured rock.

(2) Excavations from 5 ft. to 20 ft. Ji«#— ftT?) deep shall be 
shored, shielded or sloped in accordance with the Standard 
Practice in Section 1926.652(b) with the following exceptions;

✓ a. If there is a deviation from the provisions of 
the Standard Practice, shoring, shielding or

/ b. An engineer shall determine the shoring, shielding 
or sloping requirements whenever the bottom of 
a building foundation adjacent to the excavation 
which has not been secured by underpinning 
extends into the critical zone delineated in 
Figure 1.

S FOOTING A: Standard practice can be followed 
^ F O O T I N G  B: An engineer shall be consulted

^ F i g u r e  1. Effects of Nearby Foundation Loads That 
Mist be Determined by an Engineer



(b) 
✓  (1)

* 1 2 )

'(3)

•'M)
'<i>

f  a.

(3)

e t* *

f ~  *For all excavations deeper than 20 1 2 4 ? )/ft . , except 
those in unfractured rock, an engineer^qualified 
person?) shall determine the shoring» shielding or 
sloping requirements, a»L s s s * r c /rf* u* c

Standard Practice
Scope
The Standard Practice provide* a method
by which field conditions are related to shoring,
shielding and sloping requirement.
The Standard Practice makes a distinction betweer 
short-term and lftno-tarrn -Excavations (see definition 
in 1926.653 - 24 hours Q J days?J is the division 
roint). C 7 3 o  - J C  .  4 £  ¿ * -+ 8

Soil Classification
Soi2s are divided into three types: A, B, and C. For 
each soil type the "equivalent weight effect", we, 
to be used for the calculation of lateral soil pres
sure on shoring systems, and the maximum permissible 
sideslope for sloped excavations are stipulated. 
Table 1 provides guidance for the selection of the 
soil type.
Sloped Excavations
Sloped excavations shall not have sideslopes steeper 
than those stipulated in Table 1. If there is any 
indication of general or local instability, slopes 
shall be cut back to the stable slope. The slope 
configurations shown in Figure 2 can be used.

Shored and Shielded Excavations 
Determination of Adjusted Depth
For the purpose of selecting shoring systems, trench 
shields, or trench boxes the depth of excavations shall 
be assumed greater than the actual depth in order to 
allow for spoil piles, construction equipment and 
sloping ground. This adjusted depth 0^1 shall be 
determined as follows;
Por ground sloping down from the supported or shielded 
excavation wall, level around, or ground sloping up from the supported or shielded excavation wall with a 
slope less than 3 hor. In 1 vert, the Adjusted Depth (H ) 
is the actual depth of the supported excavation (E) plus 
2 ft. (surcharge allowance). (See Figure 3(a).)
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</c.

S d .

S { S )  

S  (i)

Hydraulic chores or other pre-fabricated sub-assemblies 
or Mmbers of shoring systems shall be ratod for al
lowable working loads and selected with the aid of the 
charts in the guidelines supplementing Subpart P, or 
selected directly from special charts prepared by the 
manufacturer.
Timber shoring shall be selected vith the aid of charts in the guidelines supplementing Subpart P or froj' special charts prepared-by an engineor (qualified person?).
Any other shoring system can be pre-designed and rated 
by an engineer (qualified person?) and selected on the 
basis of soil type and equivalent depth from charts 
prepared for this purpose.

Special Provisions 
Intersecting Trenches
When two trenches intersect and one trench is shored, 
the intersecting trench shall also be shored from the 
intersection of the two trench wails to a distance of 
not less than its depth.
Sloping Ground
If the ground behind an excavation wall slopes up from 
the excavation wall and the ground slope exceeds 
3 hor. in 1 vert, workers in the excavation must be 
protected against objects rolling or sliding from the 
sloped ground. This can be accomplished by projecting 
the sheeting at least 18 inches above the ground sur
face or by a specially constructed protective toeboard.
If spaced sheeting is used provisions shall be made to 
close the gaps between projecting sheeting members.
(Workers in excavations must be protected against rolling 
or sliding objects?)
Excavation Below the Bottom of Sheeting, Trench Shields, 
or Trench Boxes

**•Excavation up to ̂ 2,-ft. (3 ft. ?) below the bottom of 
sheeting, trench shields or trench boxes is permitted 
in short-term excavations provided that:

*a. No soil movement below the bottom of the sheeting, 
trench shield or trench box is evident; and

•'b. The forces acting on the bracing, trench shield, or 
trench box are calculated f^r the full depth of the 
excavation, and the lowest wales and struts are 
designed to resist the forces that would result if 
the sheeting would be projecting to the bottom of 
the excavation. \ 2?
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1926.653 DEFINITIONS APPLICABLE TO THIS SUBPAtT ^wcx>&Z
[  ?•'(a) *Acc»pttd engineering requirements (or prsct*~^-)* / „ — ^

Those requirements or practice» which are compatible 
with standards required by Q>7reoisterefl architect? a 
registered professional engineer, or otl er duly 
licensed or recognized authority. Guidance for 
accepted engineering practices pertaining to excavation 
safety is provided in the guidelines supplementing 
Svbpart P .

J (b) Acceptable Practice is a practice which meets the 
minimum requirements in Section 1926.652(a).

(c) Adjusted Depth is the actual depth from the bottom of 
the excavation to the top of the supported excavation 
wall plus an additional depth to allow for surcharge, 
sloping ground, or heavy equipment as stipulated in 
Section 1926.652(b)(4)(i).

^(d) Allowable Working Stresses are allowable stresses 
determined In accordance with accepted engineering practices.

»"'(e) Belled Excavation is a part of a shaft or footing exca- 
vation, usually near the bottom and bell-shaped; i.e., 
an enlargement of the cross section above.

✓(f) Clear Spacing of sheeting members is the distance between 
the edges of sheeting members over which the soil is 
unsupported (see Figure 4).

/(g) Competent Person means one who is capable of identifying 
existing and predictable hazards in the surroundings or 
working conditions which are unsanitary, hazardous, or 
dangerous to employees, and who has autnorization to 
take prompt corrective measures to eliminate them.

> (b) Engineer is a ¿regi stered])professional engineer.
✓(i) Equivalent Weight Effects (w») is the weight effect

stipulated in Table 1 which Is used to calculate pressures 
on shoring systems.

*^( j ) Excavation is any sianmade cavity or depression in the
earth's surface except as noted, including its sides,
wells, or faces, formed by earth removal and producing 
unsupported earth conditions by reasons of excavation. 
Excavations do not include tunnels and shafts, caissons 
and cofferdams covered by Subpart S of the Safety and 
Health Regulations for Construction.

*̂ Ck) Excavation Wall is the side of an excavation, rising
froo tne bottom of the excavation to the ground surface.

1 29
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✓  (1) Fractured Rock is rock which could spall or crumble when
excavated with vertical slopes. Fractured rock slopes 
secured against mass movement and spelling by rock 
bolts, netting, or other means approved by a qualified person are considered steble (equal to unfractured rock).

/(m) Long-Term Excavations are excavations which are open
?or more than 24 hours (7 days?)^ 3 ^  -4 - t s  ( TaÛ s)

t/ (n) Mud Sills are wales which are installed at the level
of the bottom of the excavation wall.

✓  (o) Negotiably Slone is a slope on which a person can readily
egress from or ingress to an excavation.

✓{p) Qualified Person means one who, by possession of a
recognized degree, certificate, or professional standing, 
or who by extensive knowledge, training, and experience, 
has successfully demonstrated his ability to solve or 
resolve problems relating to the subject matter, the 
work, or the project.

^(q) Safety Margin is any measure of excess strength over that
required to resist the working loads.

* (r) Sheeting is composed of members of the shoring system which are
in direct contact with the soil in the supported bank.

(s) Shoring Systems are structural systems supporting the
bank of an excavation.

(t) Short-Tem Excavations are excavations which are open
for<2±_ jiours Q  days??) or less._______36-<5 A t A k>T" 7-Jj^ i ' )

✓(u) Sides, Walls, or Faces are the vertical or inclined
earth surfaces formed as a> result of excavation work.

*̂ (v) Slope is an incline expressed &s a ratio of horizontal
distance to vertical rise.

/(v) Spaced Sheeting is sheeting in which the mezrtbers
bearing against the excavation wall are spaced (see .
Figure 6 ) Q /^.,,g 4  ? $

✓(x) Spelling is the continuous flaking and falling of soil t* *
or rock from an unsupported trench wall. £  v

V V*̂ (y) Standard Practice is the trenching and shoring practice J Vv* ̂
in Section 1926. ¿52 (b).

•s ( z ) Struts are the primary support members of a shoring \  ^ ^system including but not limited to cross braces, raker/ ^
braces, jacks and backties (¿see Figure ¿7) 4-T f

<>#

✓(aa) Stable Slope is the »lope which will remain stable for the duration of the excavation.
1 3 0
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S  (bb) Structural Ramp is a ramp built of material ether than 
•oil or rock.

✓(cc) Supported Wall is that part of an excavation wall which 
is supported by a shoring system or shielded by trench 
boxes or trench shields.

✓(dd) Trench Box see trench shield.

*^(ee )

•''(ff )

Trerch Shield is a protective device which shields workers 
in a trench from the effect of mass movement of soil or 
rock and.which can be moved along as work progresses.
Wales (walers) are members of th* sharing system which 
are directly supported by struts ¿\nd which in turn pro
vide support to the sheeting (see Figure 4).
Working Loads are loads which should reasonably be anti
cipated to occur and which must be resisted with appropriat 
safety margins, determined in accordance with accepted 
engineering practice.

p f r  ( z )  •
/ y 0  ,  Mu s ir *  £>-r

o<r r3*cJe7’f£  S

Nydrwf’e
star*

SpiCid IfetttiBf

Tifbt thiitlac

CMtar t* 
M'tii ipidii

F ig u r a  4 .  Components o f  th e  S h o r in g  System



T h a r t w ar« 41 p e r s o n s  l a  a t te n d a n e «  a t  t h e  M<TAC H o te l  a t  D e l l a a / P t .  N orth  

A ir p o r t  on  Ju no SO, 1 9 S 1 . A rth u r  L . Schw u h l, D ir e c t o r  o f  S a f e t y  and H e a lth

S e r v i c e s  f o r  V ie  A s s o c ia t e d  G e n e ra l C o n t r a c t o r s ,  op en ed  th e  w ork shop  w ith  an
m

e x p la n a t io n  o f  why th e  w ork sh op s H ir e  b * in g  h e ld .  Ke th e n  tu r n e d  I t  o v e r  

t o  B i l l  D r i s k i l l ,  o f  t h e  T ex a s H eavy, M u n ic ip a l & U t i l i t i e s  Branch o f  A .C .C .,  

who had a g r e e d  t o  a e r v e  a s  • • c r « t a r i a t  fo r  th r  M e t i n g .  Thar« w ere a e l f -  

4 in tr o d u c t io n s  and th «  r e p r e s e n t a t iv e s  frtxn th e  N a t io n a l  S p o n so r s  w er« i n 

tr o d u c e d  and s s k s d  f o r  c r m m n ts .

John  C ook, r e p r e s e n t in g  t h e  N a t io n a l  U t i l i t y  C o n tr a c to r s  A s s o c ia t i o n ,

■ad« a a t a te s w n t  t h a t ,  * a t  t h i s  t im e  NDCA i s  n o t  t a k in g  a p o s i t i o n  on th e  

w o ik in g  d r a f t  o f  S u b p art P and w i l l  w a it  t o  •« «  w hat th «  f i n a l  d r a f t  i t . "

The r .ex t sp o n so r  was Jack  M ic k l« , r e p r e s e n t in g  t h e  B u ild in g  and Con

s t r u c t i o n  T rad as D ep artm ent o f  t h e  ATL-CIO, H r. M ick le  p r o v id e d  a d r a f t  

w ith  t h e  B u i ld in g  T r a d e s  r e c o m c n d a t io n s  on th «  r « v i s i o n s  o f  S u b p art P .

H« s t a t e d  t h a t  th e  s ta n d  th e  B u i ld in g  T rad es h ave ta k e n  i s  t h a t  w h a te v e r  we 

wind up w ith  h a s  t o  b e u n d e r s ta n d a b le  by a l l .  (Mr. M ic k le ' s  f u l l  t « x t  i s  

attach«<* t o  ri»«s «  m in u t e s . )  Hr. M ick le  s t a t e d  t h a t  h i s  grou p  had s p « n t  

m ost o f  i t s *  t im e  lo o k in g  a t  th e  f i r s t  tw e n ty  p a g e s  o f  th e  p ro p o sed  d ocu m en t, 

m in u s t h e  f i r s t  f i v e  p a g e s .  B ased  on  t h i s ,  b e  made th e  f o l lo w in g  recom n and a-  

t i o n s t  ( 1 ) ft a r m  t h e  m is u n d e r s ta n d in g s  su ch  a s  t h e  d e f i n i t i o n  o f  s t a b l e

s l o p e . (2 ) ftecoemwnd t h e  rem o v cl o f  T a b le  P - 2 .  (3) I n c lu d e  h y d r a u l ic

s h o r in g  in  s ta n d a r d  p r a c t i c e  w ith  m a n u fa c tu r e r s  c e r t i f i c a t i o n s  f o r  u s e  on  

th e  s h o r e  and s h i e l d s  b e  in c lu d e d  in  s ta n d a r d  p r a c t i c e  w it h  m a n u fa c tu r e r s  

c e r t i f i c a t i o n  o n  th *  s h i e l d .

S e e  a t ta c h e d  d ocu m ent o f  Mr. M ic k le ' s  f o r  a l l  o f  t h e i r  r e c o a s a e n d a t io n s .

M inuta* o f  T rench ing  and Sh orin g  Workshop -  D a lla s
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N r. B a l N . Q o a iu g lu , r e p r e s e n t in g  A .S .P .K . ,  a t a t a d  t h a t  h ia  g ro u p  haa  

d i a t r i b u t e d  t h e  w o rk in g  d r a f t  t o  t h a i r  a a a b a r s  f o r  c o a a e n t s  and th a  c o a a a n ta  

« d l l  b a  fo rw a rd ed  t o  t h a i r  A . S . r . I .  r e p r e s e n t a t i v e ,  Mr. John  Ito a a g e , f o r  

p r e s e n t a t io n  a t  th a  » o a a t on  N n fc ih o p .

p a  o o n e lu a lo n  o f  th a  a t a t a a e i t a  by th a  s p o n s o r s , O r. Y o k e l w as c a l l a d  

upon t o  e x p la in  w hat w ould  b e  d ona w ith  th a  p r o d v c ta  o f  t h a  v a r io u a  w o rk -  

a h o p a . 8a a t a ta d  t h a t  th a  in fo r m a t io n  f r o a  th a  w orkahopa w ou ld  ba d ia c u a a a d  

w ith  OSHA and NIOSH r a p r s s a n t a t iv a s  and th a  r e g u l a t i o n s  w ould  ba r e - d r a f t e d .

D r. Y ok el s t r o n g ly  recoontended t h a t  th e  p a r t i e s  a t  t h e  w ork sh op s s h o u ld  form  

s  coa m itta 'a  w ith  th a  p o s s i b i l i t y  o f  a n e s t i n g ,  o r  B e a t i n g s ,  i n  W a sh in g to n ,

D. C. -w ith  th a  id e a  o f  cosd jtg  up w ith  a c o n s e n s u s  s ta n d a r d  f o r  a u b a is s io n  

t o  OSHA.

D r. Y o k e l th a n  g a v e  a v id e o  p r e s e n t a t io n  on th a  NBS s tu d y  t h a t  was 

fu n d ed  by OSHA. lie  a t a ta d  t h a t  aoaa  127 r e c o n n e n d a t io n a  w ere  n ad e on  a r r i v 

in g  a t  t h e  w o rk in g  d r a f t  by v a r io u a  g ro u p s  su ch  aa la b o r ,  A .C .C .,  A .S .F .E . t  

and o t h e r  i n t e r e s t e d  p a r t i e s .  F o llo w in g  D r. Y ok el s  p r e s e n t a t io n  on  th a  v a r io u a  

ra c o en en d e d  ch a n g e s  in  h i s  w o rk in g  4 r a f t  on  S u b p axt P , and s e a *  o f  t h e  c o a n e n ta  

on th a  p r o p o a a la  in  p r e v io u s  w o r k sh o p s , t h e  w ork shop  was o p en ed  f o r  c o a n e n tu .

John C ock , s p e a k ir g  f o r  t r e n c h  a h ie ld  m a n u fa c tu r e r s ,  o f f e r e d  t h a t  i t  was 

t h a i r  c o n s s n s u s  v ia w  a f t e r  t h e y  had r e v ie w e d  in  d e t a i l  th a  w ork in g  d r a f t ,  

t h a t  th a  a t t a a p t  t o  c l a r i f y  and s i a p l i f y ,  a s  i t  r e l a t e a  t c  t h e  r e v ia e d  

c h a n g e s  i n  S u b p a r t h a s  f a i l e d  a n d , in  f a c t ,  h a s  a a d a  i t  a o r e  c o n f u s in g  

and a o r e  d i f f i c u l t  t o  a p p ly  in  t h e  f i e l d  an4 th a  p rop oaad  d e s ig n  c r i t e r i a ,  

a s  i t  r s l a t a a  t o  tr e n c h  be . ' S , d o e s  n o t  c o n f o r a  t o  a c c e p t e d  e n g in e e r in g  

p r a c t i c e s  and t h e y  h a v e  s p e c i f i c  r e c a a n e n d a t io n s  t o  b e  a a d a  l a t e r  i n  t h e  

w o rk sh o p .

The f o l lo w in g  c o a a a n ta  w ere  a a d a  a f t e r  Mr. C o o k 's  p r e a e n t a t io n i
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(1 ) 0 * 1  T a l l e y ,  E x e c u t iv e  D i r e c t o r ,  A u s t in  A .C .C .,  r a i s e d  t h e  q u e s t io n

a s  t o  why t b s  A m erican  S o c i e t y  o f  S a f e t y  e n g in e e r s  a r e  n e t  in v o lv e d ?  I t  w as 

Mr. T a l l e y ' s  f e e l i n g  t h a t  A . I . S . I .  s h o u ld  b e  in v o lv e d  i n  so sie  m anner s i n c e  

t h a t  o r g a n i s a t io n  r e p r e s e n t s  t h e  s a f e t y  p r o f e s s i o n a l s  i n  t h e  U n ite d  S t a t e s .

Mr. T a l l e y  a l s o  a sk e d  a b o u t  t h e  a d j u s t e d  d e p th  c h a r t  and su r c h a r g e  c h a r t  

and w h et i s  t h e  in v o lv e m e n t  o f  t h e  'A m erican S o c i e t y  o f  C i v i l  E n g in e e r s ?

O r. Y o k e l th e n  e x p la in e d  t h e  c h a r t s  a g a in  and s t a t e d  t h e  i d e s  o f  t h e  c h a r t s  

w as t o  be s.'iL ple en ough  s o  t h e  man in  t h e  f i e l d  c o u ld  r e a d i l y  u n d e r s ta n d  

t h e  s t a n d a r d . T h ere  w as c o n s id e r a b le  d i s c u s s i o n  o i  t h e  c h a r t  on  p a g e  1 4 -  

T a b le  3 and t h e  n eed  t o  c l a r i f y  t h i s .

12) J e r r y  B o sc h , Brown fi B o o t ,  I n c . ,  H ou ston  T e x a s ,  c o n s e n te d  on  th e  

s e l e c t i o n  o f  c o m p eten t p e o p le  o r  q u a l i f i e d  p e o p le  and s t a t e d  t h a t  OSKA h a s  

t o l d  them  t h a t  t h e  e m p lo y e r  i s  t o  s e l e c t  t h a t  p e r s o n  and t h e y  (Brown fi B oot)  

g o  w ith  t h e  man w it h  th e  m o st e x p e r ie n c e .  Mr, B osch  r e q u e s te d  t h a t  d e f i n i t i o n s  

in c lu d e d  t h a t  e x p la in  c l e a r l y  w hat a  c o m p eten t p e r s o n  and q u a l i f i e d  p e r s o n  

i s .  D r , Y o k e l s t a t e d  t h a t  t h e  d e f i n i t i o n s  a r e  in  t h e  d ocu m en ts b u t  p r o b a b ly  

n eed  m ore work t o  c l a r i f y  th em ,

(3 ) John  C o l l i n s ,  K ent N o w lin  C o n s t r u c t io n  C o .,  New M e x ic o , a sk ed

w hat h a p p en s w ith  a  s i x  f o o t  h o le  t h a t  i s  op en ed  f o r  e i< jh t d a y s?  D oes i t  h ave  

t o  b e  d e s ig n e d  b y  a  q u a l i f i e d  e n g in e e r ?  What i s  t h e  d e f i n i t i o n  o f  lo n g  term  

and s h o r t  term ?

(4 ) W a lte r  R u f f ,  R u ff  C o n s t r u c t io n  C o . ,  D a l l a s ,  T e x a s ,  com m ented and  

r a i s e d  t h e  q u e s t i o n  t h a t  lo n g  term  and s h o r t  t e r n  i s  p r e d ic a t e d  on  a  s h o r in g  

•y s te m  b e in g  i n v o lv e d .  What i f  t h e  c o n t r a c t o r  c h o s e ,  i n s t e a d  o f  s h o r in g ,  

l a i d  b a ck  o r  s lo p e d  t o  a  s a f e  a n g le ,  how w ou ld  t h e  lo n g  term  and s h o r t  term  

d e f i n i t i o n  a p p ly ?

- 3 -

134



(5 )  L ero y  I t l M r ,  R o b e r t  E . McKee, D a l l a s ,  T e x a s ,  s t a t e d  t h a t  p a g e  11 on  

S o i l  C l a s s i f i c a t i o n  f o r  th a  S ta n d a r d  P r a c t i c e  i s  t o o  a r b i t r a r y  s i n e *  s o i l s  

v a r y  f r o s  a r e a  t o  a r e a .

F o l lo w in g  t h e s e  e o s a e n t s ,  D r . Y o k e l w en t o v e r  t h e  do c ume n t  s t e p  b y  s t e p
m

and a sk e d  f o r  co— s n t s  on  i t s m  1 - 7  p a g e  3 .

(1 )  Joh n  C ook , r e p r e s e n t in g  t h e  t r e n c h  box in d u s t r y ,  com m ented on number 

3 a s  t o  w h e th e r  a q u a l i f i e d  p e r s o n  s h o u ld  b e  s u b s t i t u t e d  f o r  an e n g in e e r .

B e f e l t  t h e  an sw er sh o u ld  b e n o , b u t  t h a t  t h e r e  a r e  o t h e r  a r e a s  in  t h e  w ork

in g  d r a f t  w h ere a q u a l i f i e d  p e r s o n  sh o u ld  a p p ly  b u t  d e c l in e d  t o  s a y  w h e r e .

On number 4 ,  h e  f e l t  t h a t  m ore c o n s e r v a t iv e  r e q u ir e m e n ts  w ere  n o t  n e e d e d  and  

s h o r t - t e n  s h o u ld  b e  7 d a y s .  On it e m  5 ,  h e  s t a t e d  t h a t  t h e y  f e l t  t h e  a l lo w 

a b le  s lo p e  i n  T a b le  1 i s  n o t  in  a c c o r d a n c e  w ith  a c c e p t a b le  e n g in e e r in g  p r a c t i c e s  

and t h e  s t a b l e  s lo p e  c o n c e p t  sh o u ld  b e  u s e d .  On I tem  7 ,  t h e i r  a n sw er i s  y e s  

i t  sh o u ld  b e  co n v ey e d  a s  p a r t  o f  d e f i n i t i o n .

(2 ) P h i l  B e c k e r , U t i l i t i e s  C o n s o l id a t e d ,  San A n to n io ,  T e x a s  cou m en ted  in  

r e g a r d  t o  p a g e  3 it e m  2 ,  h e  f e l t  t h a t  on  e x i t  r e q u ir e m e n ts  from  a d i t c h ,  th e  

e x i t  re q u ir em er .e s  o t h e r  th a n  a la d d e r  sh o u ld  b e  a l lo w e d  su c h  a s  s h o r in g  a s  a  

m eans o r  a n e g o t ia b l e  s lo p e  a l lo w e d .  On it e m  3 h e  f e e l s  t h a t  t h e  24 f o o t  

d e p th  on  t h e  s ta n d a r d  p r a c t i c s  s h o u ld  b e  u t i l i z e d  and i t  i s  a  ccmmon p r a c t i c e  

i n  h i s  a r e a  f o r  t h e  i n d u s t r y .  On Item  4 ,  o r  s h o r t  term  and lo n g  term  e x c a 

v a t i o n ,  h e  f i e l s  t h a t  i t  i s  c o n f u s in g  b u i l d in g  c o n s t r u c t io n  w it h  u t i l i t y  

c o n s t r u c t io n  and i t  .1« s ta n d a r d  p r a c t i c e  t o  le a v e  a r e a s  su c h  a s  m a n h o les  op en  

a  w eek  o r  s o .  On I te m  5 ,  h e  f e l t  s t a b l e  s lo p e  s h o u ld  b e  t h e  c o n c e p t  u s e d .

Xtem 6 -  le a v e  i t  a t tw o  f e e t .

I tem  9  -  T h is  n e e d s  t o  b e  d e te r m in e d  a t  t h e  t im e  i t  i s  u s e d  b u t  d o n ' t  t i e  

i t  dow n. .

I tem  11 -  B e i s  a g a i n s t  h a v in g  an  e n g in e e r  on  t h e  j o b ,  b u t  u s e  a  q u a l i f i e d  p e r 

s o n .  I f  y o u  i n s i s t  o n  an  e n g in e e r ,  p u t  i t  i n  t h e  d e s ig n  and make i t  a  b id  

i t e m  and e v e r y o n e  w ou ld  b id  on  t h e s e  i t e m s .



Mr. B e c k e r  s t a t e d  t h a t  e o w o  m o m  a u s t  p r e v a i l  i n  c o n s id e r in g  th a a a  p r o -  

p o a a l i .

(3 )  M ai t a r  t a f f ,  I ta f f  C o o a t C o . ,  D a l l a s ,  T t u i

I t a  2 - 5 *  in s t e a d  o f  4 * .  » ip *  s h o u ld  b o  r e c o g n is e d  a a  a  s h i e l d  I f  la r g o  

enough.

I t e a  3 -  I t  sh o u ld  bo e x te n d e d  t o  24 f o o t  and i t  i s  in d u s t r y  p r a c t i e o  t o  work  

t h i s  d e o p . Job  fo r e a a n  s h o u ld  b e  r e c o g n is e d  aa a  q u a l i f i e d  p e r s o n  and an  

e n g in e e r  sh o u ld  n o t  b e  in v o lv e d  u n le s s  h e  in c lu d e  t h e  s h o r in g  s y s te m  s t  t h e  

d e s ig n  s t a g s  and b e  a  b id  i t e a  and OSHA w r i t e  t h e  la w  t h a t  th a  e n g i n e e r ' s

e r r o r s  en d  o s s d s s i o n  w i l l  s ta n d  a t  t h e  c o u r th o u s e  and l e t  h i s  b e r e s p o n s i b le

f o r  h i s  d e s i g n .

Z te a  4 -  s u o r t  t e r n  d e f i n i t i o n  s h o u ld  b s w d e lo to d .

I t e a  6 -  L eave  i t  a t  tw o  f e e t ,

Z t« r  9 -  S h o u ld  b e  a  d e t e r m in a t io n  on  e a c h  i n d i v id u a l  j o b .

Z te a  10 -  O a it  a r c h i t e c t .

(4 ) A lan  H o l l in g s w o r t h ,  S ,  J .  G roves & S o n s .

Z te a  1 -  t h i s  s h o u ld  n o t  b e  d rop p ed  i n  t h a t  i t  c a u s e s  p r o b le a s  on  H ighway  

p r o j e c t s .

Z te a  2 -  D e f i n i t i o n  s h o u ld  b e  c l e a r  on  n e g o t ia b l e  s l o p e .

Z ta a  3 -  A re we b e t t e r  o f f  t o  l s a v e  t h i s  t h e  way i t  i s ?

X taa  4 -  I t  i s  v e r y  c o n t r o v e r s i a l  and a a n y  f a c t o r s  s h o u ld  b e  c o n s id e r e d  in  

o r d e r  t o  e s t a b l i s h  a  d e f i n i t i o n  o f  " s h o r t  t s m "  o r  " lo n g  t e n t"  e x c s v a t i o n .  

Z te a  5 -  U se t h e  c u r r e n t  r e g u l a t i o n s ,

Z ta a  6 -  The c u r r e n t  r e g u l a t i o n  i s  a d e q u a te . (2  f e e t )

Z ta a  7 -  What a a n  i n  t h e  f i e l d  a r e  we t a l k i n g  a b o u t?  We r e c c n n e n d  c o n s id e r a 

t i o n  b e  g iv e n  t o  e x i s t i n g  in d u s t r y  p r a c t i c e .

Z te a  8 -  B y p a ss



I te m  9  -  Ho p n b l «  w it h  t h i s .
«

I te m  1 0  -  X f we a r e  g o in g  t o  haw* a l l  t h e s e  d i f f e r e n t  p o o p le  in v o lv e d ,  l e t ' s
l

u m  m r y b o d y  s in o e  s t a t e  la w s ,  l i k e  i a  I l l i n o i s ,  c a n  n a a t  « v a r y  p a r t y  and  

e a c h  a a a e d  ca n  t o  r e s p o n s i b l e  f o r  som e p o r t i o n .

I te m  1 1  -  Ho r e a l  p r o b le m , b u t  t o l l  u s  s p a c i f i e a l l y  w h a t you  w an t u *  t o  d o .

X ta a  12  -  1 9 2 6 , ( 5 0  g i v e s  a s  en ou gh  r a t i o n a l e  t o  u n d e r s ta n d .
I

Xtasi 13 -  Mo s i g n i f i c a n t  p ro b lem  w ith  e x i s t i n g  r e g u l a t i o n s .

The c o n s t r u c t io n  in d u s t r y  h a s  n o t  h ad  good  p a r t i c i p a t i o n  in  t h i s  w ork - 

sh op  p a p e r  and a o r e  a c r o s s  t h e  c o u n tr y  s h o u ld  b e c o n s u l t e d .

(4) P h i l  B e ck er  th e n  r e f e r r e d  t h o s e  p r e s e n t  t o  p a g e  12 and p a g e  I I  and a sk ed  

O r. Y o k e l t o  e x p la in  o p en  e x c a v a t io n  w it h o u t  s h o r in g  and s lo p e d  e x c a v a t io n .

(5 ) J o e  K in n ik in ,  AGC o f  New M ex ico  -  C o n t r a c to r s  i n  T ex n s and New M exico  

a r e  h a v in g  a  p rob lem  w it h  3 /4  t o  1 a lo p e .  He a r e  d e a l in g  w it h  u n d is tu r b e d  

s o i l s  and n o t  t h e  m o lte n  s o i l s  l i k a  b ack  e a s t .

D r. Y o k a l th e n  a*k ed  f o r  c o n s e n t s  on  p a g e  5A . He s t a t e d  t h a t  t h e  tw o  

p r e v io u s  w ork sh op s had com m ented t h a t  t h e s e  p r o v i s i o n s  s h o u ld  n o t  a p p ly  when  

workman a r e  n o t  e x p o se d  t o  m a ss m ovem ent o f  s o i l  o r  r o c k .  John  C o l l i n s ,  

o f  K en t N o w lin  C o n st C o . ,  a sk e d  t h e  q u e s t io n  a b o u t  w h ere em p lo y ee  e x p o s u r e  

o c c u r s  and how f a r  away from  t h e  f a c e  o f  an e x c a v a t io n  d o e s  a workman h a v e  

t o  b e  t o  n o t  b e  ex p o se d ?

A la n  H o l l in g s w o r t h ,  o f  S .  J .  G r o v e , ccom en ted  on  p a g e  7 t h a t  

6 5 IE fi D a p p e a r  t o  h im  t o  a p p ly  t o  b orrow  p i t s  w it h  w a te r  a c c u m u la t in g .

He f e l t  t h a t  a  c o m p lia n c e  o f f i c e r  who i s  n o t  an  e n g in e e r  m ig h t  make a  ju d g e 

m en t c a l l  t h a t  w ou ld  c a u sa  m ore l i t i g a t i o n .  D r . Y o k e l s a id  t h i s  p r o v i s i o n  

w as c a r r i e d  o v e r  f r c a  t h e  p r e v i o u s •r e g u l a t i o n s ,

J e r r y  R o sd v  o f  Brown £ B o o t ,  com m ented on  s e c t i o n  J ,  E m ergency p r o c e 

d u r e s  i n  a  c o n f in e d  s p a c e  s h o u ld  b e  d e f in e d  i n  J  o n  p a g e  7 ,  .

V a l t e r  B u f f , o f  J b iff  C o n s t r u c t io n  C o . ,  com m ented o n  p a g e  7 (e )  and f e l t  

t h a t  t h i s  i s  i a p o s s i b l e  t o  m e e t .  On (9 )  i t  a h o u ld  b e  d e l e t e d  and it e m  (k) 

i t  i s  n o t  p r a c t i c e d  o n  a t a l l  d i t c h  and s h o u ld  b e  d e l e t e d .
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G eorge B r a d b er ry  f e l t  p a ra g ra p h  1 ,  p a g e  8 s h o u ld  b e  d rop pad  c o m p le t e ly .
*

Joh n  C ook , r a p r a s a a t in g  tr a n c h  b o x e s ,  s t a t a d  i t a a  (5 )  sh o u ld  ra a d  " as  

d e f in e d  b y  a c e t p t a d  e n g in e e r in g  p r a c t i c e "  a t  th a  an d  o f  t h a t  s t ^ t e a e n t .

A ls o  r e v e r s e  t h a  w ord s " p r o t a c t io n  e q u iv a le n t "  t o  ra a d  " e q u iv a le n t  p r o t e c t io n " .  

T h i s ' r e f e r s  t o  p r e - d e s ig n e d  t r e n c h  b o x e s .

A la n  B o l l ln g s w o r t h ,o f  S .  J .  G rove (  C o . ,  f e l t  t h a t  s p e c i f i c  t r e n c h in g  

r e q u ir e m e n ts  s h o u ld  s t a y  su c h  and n o t  b e  p u t  i n  g e n e r a l  e x c a v a t io n  s o  t h e  

c o n t r a c t o r  can  r e a d i l y  i d e n t i f y  w hat h e i s  su p p o sed  t o  d o .

P h i l  B e ck er , o f  U t i l i t i e s  C o n s o l id a te d , c o a n e n te d  on  p a g e  8 on  la d d e r s  . 

and th a  l e n g t h  t h e y  B u s t  c o a e  ab o v e  t h e  t r e n c h  and w ould  r e p ly  i n  w r i t i n g .

Ob  (p ) , i t  s h o u ld  b e  5 i n s t e a d  o f  4 and a p p r o x ia a t a ly  2 4 '  and n o t  2 5 '  s p e c i f i c -  

a l l y .  On ( q ) ,h e  f e l t  t h e  s e c t i o n  s h o u ld  b e  d e l e t e d .  On ( t ) , Mr. B e ck er  

re c o e n e n d e d  i t  b e  d e l e t e d .

B i l l  W h ite , o f  t h e  H ou ston  C o n t r a c to r s  A s s o c ia t io n ,  c o a n e n te d  on  p a g e  7 

( j ) ,  i t  s h o u ld  b e d e l e t e d  p e r  p r io r  m e e t in g  h e ld  b y  OSHA on t h i s  s u b j e c t .

D r. Y o k e l a sk e d  Mr. W h ite t o  su b m it s p e c i f i c  r e c a n m e n d a tio n s  a f t e r  t h e  w ork

sh op  i s  o v e r  s i n c e  i t  w as n o t  b r o u g h t  t o  h i s  a t t e n t i o n  t h a t  t h e - A e e t i^ g s  

w ere  h e ld  when h e  * a d e  t h e  s t u d y ,

J e r r y  B o s c h , o f  Brown S R o o t , rem arked on  p a g e  8 (o ) w h ere you  a p p roach

t h e  s i t u a t i o n  on  r e s c u e ,  y o u  a r e  l i m i t i n g  y o u r s e l f  when y o u  i n d i c a t e  s h o u ld e r  

h a r n e s s  w it h o u t  a n y , e t c .  f o l l o w in g  i t  b e c a u s e  i n  s i t u a t i o n s  t h e r e  a r e  t i n e s ,  

and i t  h a s  b een  p r o v e n , t h a t  h a r n e s s e s ,  i f  a  aan  w e a r s  s h o u ld e r  h a r n e s s  o r  

p a r a c h u te  h a r n e s s  o r  w h a te v e r ,  i t  i s  v e r y  d i f f i c u l t  t o  g e t  him  o u t  i f  you

a r e  o n  a  v e r t i c a l  p u l l .  Z s u g g e s t  you  rew ord  i t  t h i s  w ay, " a d eq u a te  l i f e -

s a v in g  eq u ip m en t s u i t a b l e  f o r  i n s t a n t  r e s c u e ,  s h a l l  b e  r e q u ir e d  o f  e a c h  em p loyee  

e n t e r in g  t h e  s h a f t ,  t t p l o y e e  p e r s o n a l  p r o t e c t i v e  eq u ip m en t s h o u ld  in c l u d e ,  

b u t  n o t  l i s d t e d  t o ,  h a r n e s s e s ,  w r i s t l e t s ,  o r  o t h e r  a c c e p t a b le  d e v i c e s .  You 

n eed  s a a e  le e w a y  on  t h i s .
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J a c k  Brow n, R u ff  C o n s tr u c t io n  Company, c os«  i n t e d  on  p a g e  9  on  a c c e p t a b le  

p r a c t i c e s  o n  e x c a v a t io n a  l a s s  th a a  5* and on  a l l  c h a r t «  s t i l l  show  th a  a n g le  

o f  r ap e 's « f r o *  th a  bottom  o f  a  t r a a c h .  Z f ( 5 2  C i s  t o  r a a a in  i a  t h a  a t a n -  

d a r d s ,  y o u  a r a  c o n t r a d ic t in g  i t  w ith  t h a s a  ty p a  p h o to g r a p h s  on  t h a  a n g la  o f  

r a p o s* «  X w ou ld  p r a f a r  t o  k aap  6 5 2  C a s  i t  i s  r a t h e r  th a n  th a  p r o p o se d  r a g s .

P h i l  B e ck er  o f  U t i l i t i e s  C o n s o l id * t a d  th a n  c o a n s n ta d  o n  p aga  9  c o n c e r n in g  

t h a  d e f i n i t i o n  o f  u a fr a c t u r a d  r o c k  s h o u ld  ba c l e a r  in  t h a t  i f  r o d e , i f  c r a c k e d ,  

i t  d o e s n ' t  s c a n  t h a t  i t  i s  g o in g  t o  f a l l  dow n. He c o n t in u e d  by co n m en tin g  

on N o. 2 ,  p a g e  9 .  He aak ed  why l i m i t  e x c a v a t io n s  t o  b e  sh o r e d  t o  20 o r  24 f e e t ?  

Ha r a c o sM n d e d  t h a t  i t  re a d  5 f e e t  and d e e p e r  o r  5 f e e t  and b e lo w  s h a l l  ba  

a h o r a d .

Mr. B e ck er  recom mended t h a t  a q u a l i f i e d  p e r s o n  h a n d le  e x c a v a t io n s  b e lo w  

24  f a e t . .  He s t a t e d  t h a t  i f  Mr. Y o k e l i s  g 's in g  t o  recommend t h a t  i t  i s  r e 

q u ir e d ,  t h a t  an yon e o t h e r  th a n  a q u a l i f i e d  p e r s o n  on  t h e  p r o j e c t  t o  e x c a v a t e  

b e lo w  24  f e e t  in  d e p th ,  t h a t  h e  w ou ld  l i k e  t o  s e e  t h a t  Mr. Y o k e l r e q u ir e ,

I n  t h i  F e d e r a l  R e g i s t e r ,  t h a t  e n g in e e r s  d e s ig n  i t  in  t h e  p r o j e c t ,  in  t h e  p la n s ,  

and h a v e  a  b id  i t e a  f o r  t h a t  p a r t i c u l a r  p o r t io n  o f  t h a t  p r o j e c t .  He r e e a p h a -  

s i z o d  h i s  p o in t  by s a y in g  t h a t  a q u a l i f i e d  p e r s o n  ca n  h a n d le  e x c a v a t io n s  b e 

lo w  24  f e e t  and t h a t  i f  Mr. Y o k e l i s  g o in g  t o  recommend t h a t  i t  b e  an e n g i n e e r ' s  

d e s i g n ,  t h a t  Mr. Y o k e l recommend t h a t  i t  a l s o  b e  a  s u b l im i t e d  d e s ig n  i n  th e  

p la n s  and h a v e  a  b id  i t a a  f o r  i t .  -

C o n t in u in g  on  p a g e  9 ,  n o .  2 ,  p a r t  B , Mr, B e ck er  con saei.ted  t h a t  ih o u ld  b e  

i n  t h e  p la n s  and h a v e  a  b id  i t e m  f o r  t h a t  a r e a .  Z f n o t ,  th e n  t h a t  s h o u ld  b e  

& q u a l i f i e d  p e r s o n  t h a t  s h a l l  d e te r m in e  t h e  s h o r in g ..  He t a k e s  o b j e c t i o n  t o  

t h e  way i t  i s  w r i t t e n .

On p a g a  1 0 ,  Mr. B a c k e r  o b j e c t a  t o  Mo, 3 i n  r e g a r d  t o  2 0 -2 4  f e a t ,  W ants 

e n g in e e r  p u t  i n  p a r e n t h e s i s  and q u a l i f i e d  p e r s o n  i n  c a p i t a l  l e t t e r s .  Number o n e  

u n d er  s c o p e , p a g e  10 , w ou ld  l i k e  t o  s e e  s h o r t  term  and lo n g  t e r a  e l im in a t e d .



« a l t a r  R u f f ,  I b if f  C o n s t r u c t io n  Cosqpany -  I l i a i n a t e  t h *  a b o r t  t * r a  and  

l e a f  t a r a  a a d  U m  i t  up  t o  t h «  o o n t r a c t o r .  H* comm ented t h a t  s h o r t  t a x a  

a a d  lo o g  t a r a  ta k a *  away f r o a  th *  way a  c o n t r a c t o r  ca n  a f f e c t i v e l y  o p a r a ta  

h i «  p r o j e c t  aad  c o s t s  a r a  j o i n f  t o  * s c a l a t e .

p a l  T a l ly «  A u s t in  ACC -  C w a e n te d  on  p a g e  1 0 ,  N o. 1 ,  and s a id  t h a t  i t  

a p p l i e s  t o  b u i l d in g  c o n t r a c t o r s  a l s o .  A la o s t  a l l  b u i l d in g  a x c a v a t io n s  a r a
l

opan  a o r a  th a n  sa v a n  d a y s  f o r  b a sa a a r .n s , a t e .  D a la ta  s h o r t  t a r a  and lo n g  t a r a .

John  C o l l i n s ,  Kant N o w lin  -  C o su e n te d  t h a t  wa d o  n o t  h ava  t h e  ground

w a te r  i n  t h i s  a r e a  o f  t h e  U n ita d  s t a t e s , a s  t h e y  d o  in  t h e  N o rth e rn  s t a t e s ,

s o  s a d d le  u s  w ith  so m e th in g  t h a t  a p p l i e s  t o  W isc o n s in  i s  u n f a i r  and v i c e  v e r s a .

P h i l  B a c k e r , U t i l i t i e s  C o n s o l id a t e d  -  P age 1 1 ,  o b j e c t s  t o  (5 ) r o c k  and

(c )  lo n g  t a r a  e x c a v a t io n .

J o e  K in n ik in ,  New M exico  AGC -  P ag* 1 1 , Type A , . s t a t e d  t h e  n eed  t o  r e c o g 

n i z e  n a t i v e  s o i l s  and c o n d i t i o n s .  N*ed t o  d e f i n e  i t  b e t t e r  and rew ord  i t .

D e l T a l l y ,  A u s t in  AGC -  P age 1 1 ,  C h a rt -  A , 3 /4 : 1  sh o u ld  be r e tu r n e d  t o

>i:l.
P h i l  B e c k e r , U t i l i t i e s  C o n s o l id a t e d  -  P age 1 2 ,  coam entad  on  th *  draw

i n g .  Z t i s  n o t  a lw a y s  b *nch*d  l i k *  i t  i s  shown and c o u ld  b e c o n f u s in g  t o  

OSHA i n s p e c t o r s .

0 * 1  ? a l l y ,  A u s t in  AGC -  P age 1 2 ,  coom *nt*d  t h a t  th r * «  f o o t  maximum f o r  

b o tto m  b en ch  n a * d s t o  b* d i s c u s s * d .  Why c o u l d n ' t  i t  b *  5 f * * t ?

W a lte r  B u f f ,  B u f f  C o n s t r u c t io n  -  Added t o  t h e  w o rd in g  o f  t h a t  c l a u s e  

(p a g e  12) ,  t h a t  i f  i t  w are r e q u ir e d ,  b y  t h e  s i z e  o f  t h e  c o n d u i t ,  t o  b e  

d e e p e r  th a n  fo u r  f e e t ,  t h e  f a c t  t h a t  you  w ou ld  h a v e  t h e  s a f e t y  f a c t o r  t h e r e  

t h a t  a  w o rk er c o u lu  g e t  i n t o  t h e  c o n d u i t  in  c a s e  o f  a  c o l l a p s e  t h a t  y o u  c o u ld  

ta k a  e x c e p t io n  t o  t h a  r u l e  a b o v e  f o u r  f e e t  i f  t h e  o o n d u it  s o  r e q u ir e d  f o r  p r o p e r  

M b e d ia e n t .  The p ip e  i s  s t r o n g  en ou gh  t o  h o ld  a l l  o f  t h e  d ead  ( lo a d ,  w e ig h t )  o f  

b a c k f i l l ,  i t  v i l l  b e  a  s a f e  h a v en  t o  a la b o r e r  i n  c a s e  o f  c o l l a p s e ,  t o  c r a w l i n t o  

i t  e v e n  i f  i t  w «re up  t o  f i v e  f e e t .
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0 * 1  T a l l y ,  A u s t in  AOC -  A sked  why f i v e  f e e t  w ou ld  n o t  b e  a c c e p t a b le  

t h e r e  (p a g e  1 2 ) ? ' rn— s n f  il t h a t  i t  i s  c o n f u s in g  t o  f i e l d  p e o p le  i n  h a v i n g \  

d i f f e r e n t  f o o t a g e * .  U k t  r e q u ir in g  •  la d d e r  a t  f o u r  f a c t ,  s h o r in g  a t  f i v e  

f a a t ,  « h y  n o t  s a y  a t  f i v e  f e a t  y o u  n e e d  .to  d o  t h i s ?  J u s t  h a v e  o n e  d e p th .

A la n  « o l l i n g s N o r t h ,  t .  J .  G ro v es s  S o n f  -  Co— ant e d  on  p a g e  1 2 .  I n d u s t r y  

i s  c o n c e r n e d  a b o u t  s p e c i f i c a t i o n s  f r o a  a c o n t r a c t  ow ner t h a t  a a y s  h e  w i l l  

p l a c e  p ip e  i n  a  s p e c i f i c  ty p e  o f  p e r fo r m a n ce  a c t i v i t y .  And th e n  you  i n d i c a t e  

t h a t  we w i l l  s h o r e ;  s lo p e  i n  a c c o r d a n c e  t o  g iv e n  OSHA s ta n d a r d  c r i t e r i a .  

H o ll in g s w o r th  s a i d  i t  seem s t o  b e  a  "C atch  22" s i t u a t i o n  f o r  t h e  c o n t r a c t o r s .  

S in c e  OSHA r e g u l a t i o n s  e r e  n o t  a p p l i c a b le  t o  any g o v e r n m e n ta l a g e n c i e s ,  t h a t  

p u t s  t h e  c o n t r a c t o r  i n  a  s i t u t a t i o n  w here we h a v e  t o  .co n fo r m , b u t  t h e  p e o p le  

w r i t in g  t h e  p la n s  and s p e c s  d o  n o t .  T h at m akes t h e  c o n t r a c t o r  p u t  a  p r i c e  

on  a  jo b  t h a t  i s  n o t  s t i p u l a t e d  f o r  him  t o  d o  s o .  C o n t r a c to r s  c o u ld  do a b e t t e r  

jo b  i f  g o v ern m en t a g e n c i e s  had  t o  con form  t o  t h e  r e g u l a t i o n s  and th e n  t h e r e  

w ou ld  n o t  b e  an a b se n c e  o f  t h i s  in f o r m a t io n  a v a i l a b l e  t o  t h e  c o n t r a c t o r s .

J o e  K in n ik in ,  New M ex ico  AGC -  P age 11 and 1 2 , d e p th  o f  t r e n c h ,  com m ented  

t h a t  t h i s  w i l l  make t h e  c o n t r a c t o r  s h o r e  i n  c i t i e s  b e c a u s e  o f  r ig h t - o f - w a y  

r e q u ir e m e n ts .

D e l T a l l y ,  A u s t in  AGC -  P age 1 5 ,  w h it  i s  t h e  a l t e r n a t i v e  t o  d raw in g  (c )  

sh o w in g  h e a v y  eq u ip m en t?  U s u a l ly  you  do n o t  o p e r a t e  u n d er  t h e  r e g im e .

G eorge B r s d b e r r y , S h o r in g  S e r v i c e ,  P age  15 {.in d ia g ra m s A 6 C) r e c o o n e n d e d  

t o  s h a v e  o f f  s h o r in g  e x t e n d in g  a b o v e  -th e  t o p  o f  t h e  t r e n c h  b e c a m e  i t  u s u a l l y  

s e r v e s  a s  n o  p u r p o s e .

P h i l  B e c k e r ,  U t i l i t i e s  C o n s o l id a t e d .  P age  1 6  (D) -  E l im in a t e  e n g in e e r .  

C o n e en te d  t h a t  t h e r e  c o u ld  b e  s e v e r a l  o t h e r  s h o r in g  s y s t e m s  t h a t  w ou ld  n o t  

h a v e  t o b e  ^ r e - d e s ig n e d  b y  an  e n g in e e r .  O b je c t s  t o  t h e  w ord s "any o t h e r  s h o r in g  

s y s t e m s ” .
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D e l T a l l y  -  A u s t in  M C  •  P age l i  ( i i i )  -  T aka o u t  t h e  w ord s " s h o r t  t a n  

e x c a v a t io n " . S econ d  p a ra g ra p h  o f  ( i l l ) ,  tw o f a a t  s h o u ld  b a  t h r e e  f a s t .

J a c k  N ic k e l  -  B u i ld in g  and C o n s t r u c t io n  T r a d e s  -  Commented on  t h e  q u a l i -  

f i a l d  p e r s o n /e n g in e e r  d i s c u s s i o n .  Be s t a t e d  t h a t  t h e s e  s ta n d a r d s  a r e  g o in g  

t o  b e  u s e d  b y  e v e r body . The c o n t r a c t o r s  a t  t h i s  M e t i n g  h a v e  q u a l i f i e d  p e o p le ,  

b u t  t h e r e  a r e  o t h e r  n a i l  c o n t r a c t o r s  who d o  n o t  and t h e y  w i l l  w in d  up k i l l i n g  

p e o p le .  T h at i a  why t h e  t e n  e n g in e e r  i a  u s e d .  Be r a i s e d  th a  q u e s t io n  o f  how 

d o  you  d e f i n e  o r  d e te r m in e  a  q u a l i f i e d  p a rso n ?

A lan  H o ll in g s w o r th  -  S . J .  G roves & Son -  Added t o  th e  com m ents o f  H r. K ic k e l .

Ha c a n n o t  r e g u l a t e  m o r a l i t y .  To add a d d i t i o n a l  r e g u l a t i o n s  t o  make o t h e r s
S

who do n o t  com p ly  w ith  t h e s e  r u l e s  i s  n o t  go in g ' t o  a c h ie v e  th a  g o a l .  H r. 

H o ll in g s w o r th  a l s o  had a  c o o n e n t  on  P age 16 ( i i i ) .  He w as c o n c e r n e d  a b o u t  

t h e  w o rd in g  "no s o i l  m ovem ent". ^

Joh n n y  H a l l  -  SACC, I n c .  -  A p i e c e  o f  p a p e r  d o e s  n o t  q u a l i f y  an yon e t o  

do a n y t h in g .  The q u a l i f i e d  p e r s o n  i s  t h e  guy who i s  g o in g  t o  h a v e  t o  w ind  

up d o in g  i t  in  t h e  e n d . Recoamend t h a t  l i c e n s i n g  b e  l e f t  o u t  c o m p le t e ly .
*■

A la n  H o l l in g s w o r th ,  S .  J .  G roves £ S o n s ,  P age 18(A ) l a s t  s e n t e n c e .

A sked t h e  q u e s t io n  i f  t h e  l a s t  s e n t e n c e  i n  (A) i s  s t i l l  a p a r t  o f  t h e  d e f i n i 

t i o n ?  Ha d o e s  n o t  w a n t su p p le m e n ta l g u i d e l i n e s  g iv e n  t o  OSHA end n o t  g iv e n  

t o  th e  c o n t r a c t o r .  R a co m en d e d  h a v in g  e v e r y t h in g  t h a t ' s  m e a n in g fu l i n  t h e  

s ta n d a r d s  and n o t  h a v e  any b a c k -d o o r  g u i d e l i n e s  t h a t  i s  n o t  a v a i l a b l e  t o  

t h e  in d u s t r y ,  s o  we w i l l  know w h at t o  con form  t o  and no o n e  e l s e  w i l l  h a v e  a 

d i f f e r e n t  v ie w p o in t .  He ad ded  t h a t  we d o  n o t  w an t t o  o v e r lo o k  p r o d u c t  l i a 

b i l i t y .

D e l T a l l y ,  A u s t in  AGC -  P a g e  18(H ) -  N eed  t o  l e a v e  o u t  t h e  w ord r e g i s t e r e d  

b e c a u s e  s c m  e n g in e e r s  a r e  n o t  r e g i s t e r e d  e n g in e e r s .  P age  1 9 CC) -  F r a c tu r e d  

Mock -  c o a a e n te d  t h a t  i f  i t  i s  n o t  f a l l i n g ,  i t  m u st b e  a l l  r i g h t .  Added t h a t  

b o l t s  and n e t t i n g  t o  p r e v e n t  m a s s iv e  m ovem ent o f  t h e  r o c k  i s  p r a 'ity  to u g h .
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i! : »
and d o e s n ' t  know huw t h a t  i s  g o in g  t o  w ork . S a id  t h a t  I  t e a s  (M) & (T) s h o u ld  

b t  n s o v i d .

Bobby H a rg ro d er  -  Du-Mor e n t e r p r i s e s  -  B a l ia v a s  t h a t  (L) on  p a g a  19  

s h o u ld  r e a d ,  f r a c tu r a d  s o c k  -  r o c k  w h ich  c o u ld  s p a l l  o r  e n a b l e  «(tan e x c a v a t e d  

w it h  v e r t i c a l  s l o p e s .  F r a c tu r e d  s l o p e s  s e c u r t i  a g i n s t  u « i  m ovem ent and  

s p e l l i n g .  R ecoem ends t h a t  c o m p e te n t  p e r s o n  n e e d s  t o  b e  p u t  i n  p l a c e  o f
I

q u a l i f i e d  p e r s o n .

In  r e a c h in g  p a g e  20 o f  t h e  W orking D r a f t  o f  s u g g e s t e d  r e v i s i o n s ,  D r,

Y o k e l s t a t e d  t h a t  t h e  o t h e r  w o rk sh o p s d id  n o t  c o v e r  a n y th in g  o t h e r  th a n  

t h e  m a t e r ia l  up t o  p a g e  2 0 . He th e n  a sk e d  f o r  g e n e r a l  co o m en ts from  t h e  

a u d ie n c e .

Ja ck  Brown -  R u ff  C o n s t r u c t io n  Company -  A sked i f  t h i s  i s  d r a f t e d  up  

and we u s e  a l l  t h e s e  t e c h n i c a l  p e o p le ,  e n g in e e r s ,  and fo r m u la s ,  th e n  wh*n 

i t  i s  p u t  i n t o  a f f e c t ,  a r e  we s t i l l  g o in g  t o  g e t  t h e s e  f o u r  w eek "wonder" 

c o m p lia n c e  o f f i c e r s  t o  come o u t  and ch eck  a l l  o f  t h i s  t e c h n i c a l  s t u f f ?

A la n  H o ll in g s w o r th  -  S .  J .  G roves t  Son -  Mr. H o ll in g s w o r th  had t h e s e  

f i n a l  c o m n e n ts . He s t a r t e d  o u t  by s a y in g  he w as c o n c e r n e d  w ith  t h e  r e a so n  

why OSHA w in te d  t o  r e v ie w  and revam p s u b - p a r t  P . I t  i s  h i s  o p in io n  t h a t  i t  

i s  n o t  f o r  em p lo y ee  s a f e t y ,  b u t  f o r  lo o k in g  a t  s h o r in g  and s lo p in g  c h a r a c t e r 

i s t i c s .  U n le s s  t h e r e  i s  s t a t i s t i c a l  d a ta  t h a t  s a y s  t h e  p r e s e n t  s ta n d a r d  

h a s  n o t  w orked and i t  i s  c a u s in g  a  s i g n i f i c a n t  am ount o f  i n j u r i e s  and f a t a 

l i t i e s ,  th e n  why a r e  we r e v i s i n g  so m e th in g  t h a t  we d o n ' t  know why we a r e  

r e v i s i n g ?  He b r o u g h t o u t  t h e  p o in t  t h a t  h e knew o f  s e v e r a l  in s t a n c e s  w here  

g o v e m a e n t a l  a g e n c ie s  w ere  p e r fo r m in g  t h e s e  t r e n c h in g  and e x c a v a t in g  r e 

q u ir e m e n ts  and t h e r e  w ere  f a t a l i t i e s  and n o t  e v e n  an  OSHA c o m p lia n c e  r e 

v ie w  w as h e ld  b e c a u s e  t h e y  a r e  exem p t from  t h e s e  r e g u l a t i o n s .  He a sk e d  

i f  t h e  s t a t i s t i c s  a v a i l a b l e  r e f l e c t  t h e  r e a l  p i c t u r e  o f  t h e  p e o p le  who m ust  

o o n fo z a  t o  OSHA r e g u l a t i o n s .  Mr. H o l l in g s w o r th  s t r e s s e d  t h a t  h e d id  n o t
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w ant t o  l e t  f a c t o r s  b ecca ie  r e q u ir e m e n ts  u n l e s s  t h e y  a r e  b a s e d  on  sou n d  f in d *  

l a g s .

N r . H o l l in g s w o r th  c o n t in u e d  h i s  c c m e n t s  b y  s a y in g  h e  f u l l y  u n d e r s ta n d s  

t h a t  a  l o t  o f  c o n t r a c t o r s  h a v e  n o t  c o n f o n w d  t o  t h e  r e q u ir e iM n ts  o f  t h e  s t a n d 

a r d s  am i t h e r e f o r e  t h e  in d u s t r y  h a s  s u f f e r e d .  B u t s u b - p a r t  P o f  t h e  r e g u l a t i o n s  

h a s  s u s t a in e d  a h ig h  d e g r e e  o f  s u c c e s s  in  a c h ie v in g  t h e  g o a l  i n  t h e  f i e l d  o f
I

t r e n c h in g  and s h o r in g .  The in d u s t r y  h a s  had 11 y e a r s  o f  u s e  o f  t h e  OS HA

r e g u l a t i o n s  and h a s  ♦■'■'us im proved  t h e  s a f e t y  f a c t o r s  t o  e s t a b l i s h  an  a c c e p t a b le

s e t  o f  in d u s t r y  p r a c t i c e s .  I f  new p r o p o se d  s ta n d a r d s  a r e  a c c e p t e d ,  we w i l l
* •

a g a in  s t a r t  t h e  l i t g a t i o n  p r o c e s s  t o  e s t a b l i s h  a  new s e t  o f  l e g a l  p r e c e d e n c e .

N r. H o ll in g s w o r th  c o s n e n te d  t h a t  in  l i g h t  o f  t h e  ec o n o m ic  im p a c t o f  th e  c o n 

s t r u c t i o n  in d u s t r y  and t h e  g o v e r n a e n t ,  v e  c a n n o t  a f f o r d  a n o th e r  11  y e a r s  t o  

e s t a b l i s h  new l^ g a l  p r e c e d e n c e  o n ly  b e c a u s e  we w an t t o  r e p la c e  t h e  in d u s tr y  

e x p e r t i s e  w it h  m ore e d u c a t io n a l  c e r t i f i c a t e s .

A n o th er  c o n c e r n  o f  Mr. H o ll in g s w o r th  i s  i t  a p p e a rs  w h en ever  t h e r e  a r e  

r e c t o r s  o u t s i d e  t h e  p r o p o se d  s ta n d a r d  p r a c t i c e s ,  p r e s e n t  work m ust c e a s e  u n t i l  

a  r e g i s t e r e d  e n g in e e r  ca n  e s t a b l i s h  th e  c e r t i f i e d  c r i t e r i a  and p r o c e d u r e s  

t o  in s u r e  s a f e t y  f a c t o r s  f o r  a l l  i n t e r e s t e d  p a r t i e s .  E m p loyees w i l l  b e s e n t  

home w it h o u t  p ay  and can  a f f e c t  a d d i t io n a l  cr ew s  t h a t  w i l l  a l s o  b e  s e n t  h o a e .  

U n le s s  th e  c o n t r a c t o r  h a s  a r e g i s t e r e d  e n g in e e r  on h i s  p a y r o l l ,  whicN  m my 

d o n o t ,  h e  m ust s e e k  t o  f in d  o n e  t o  ta k e  t h e  r e s p o n s i b i l i t y  t o  e s t a h i i c h  t h e  

new p r o c e d u r e  a s  e s t a b l i s h e d  b y  t h e  r e g u l a t i o n s .  The am ount o f  d e la y  t h i s  

w i l l  c a u s e  i s  an  unknown f a c t o r ,  b u t  i t  c a n  o n ly  c a u s e  c o s t s  t o  s o a r  and 

h a v e t h e  l o s s  o f  v a lu a b le  w ork t im e .  A r e g i s t e r e d  e n g in e e r  c a n n o t  in s u r e  

t h e  s a f e t y  im p l ie d  b y  t h e  p r o p o se d  r e g u l a t i o n s .

Mr. H o ll in g s w o r th  th e n  h ad  a  fe w  c r i t i c a l  q u e s t i o n s  h e  a s k e d .  N hat 

s t a t i s t i c s  a r e  a v a i l a b l e  t o  show  t h a t  t h e  c u r r e n t  r e g u l a t i o n s  h a v e  d one  

t o  e s c a l a t e  t h e  c a u s e  o f  i n j u r i e s  o r  f a t a l i t i e s ?  I f  c h a n g e s  a r e  w a r r a n te d ,
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h a s  a  c o a t  b e n e f i t  a n a l y s i s  b e e n  mad* t o  a l lo w  f o r  a  b e t t e r  u n d e r s ta n d in g  

o f  th a  r e g u la t o r y  in p a c t?

' I n  s u a e a t i o n ,  N r . H o ll in g s w o r th  s a id  t h a t  i f  t h e  s h o r t  s e t  o f  r e g u la 

t i o n s  h a s  n o t  c r e a t e d  s i g n i f i c a n t  p ro b lem s f o r  n a n a g e n e n t  and t h e  s a f e t y  o f  

t h e i r  e m p lo y e e s ,  th e n  l e t ' s  n o t  c o n s id e r  e f f o r t s  t o  r e in v e n t  t h e  v h e v l  and  

re d u n d a n c e .

A f t e r  t h o s e  o o n a e n tx ,  D r. Y o k el made a s h o r t  s t a t e n a n t  and tu r n e d  th e  

n e s t i n g  o v e r  t o  B i l l  D r i s k i l l .  T h ere b e in g  nor. f u r t h e r  q u e s t io n s  o r  c o n c e n t s ,  

th e  n e e t in g  w as a d jo u r n e d .
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RESPONSES Bv F. Y. YOKEL TO MISCELLANEOUS WORKSHOP CORPESPONOENCE

The l e t t e r s  In t h i s  s e c t io n  w ere w r l t t e r  1n r e sp o n se  to  some o f  
th e  w r it t e n  c o n s e n ts  su b m itte d  In th e  w o rk sh o p s. Many more com
m ents were m ade, such  as w r it t e n  corm en ts su b m itte d  by AFL-CIO; 
h ow ever , th e r e  was no fo llcw -i.'D  c o r r e s p o n d e n c e . ^any o f  th e  
comments a re  d is c u s s e d  in th e  workshop sum m aries in  S e c t io n  2.



II • UNlTtD tTATCt DEPARTMENT 0* COMMERCE 
N a tio n a l B itr t iu  e f  S ta n d a r d *
WMNnftan. DC. 1023«

Jfcly 16. 1M1

K r. John S .  Cook 
E f f i c i e n c y  P r o d u c t io n ,  l a c .  
P .O . Box 24126  
L a n s in g , M ich ig a n  489 0 9

Mr. Wendell Wood
Crlswold Kuchin« & Riginesrlng
Highway M-60
O nion C i t y ,  M ich igan  49094

C e n t le a e n :

P lx s t  1 want t o  e x p r e s s  a y  r a g r a t  t h a t  we d id  n o t  c o a B u n ic a te  a o o n a r . Had 
you  b een  in v o lv e d  In  t h e  p r e p a r a t io n  o f  t h e  W orkshop in p u t  d r a f t ,  we v o u ld  
p r o b a b ly  b e a u ch  c l o a e r  now t o  a  a e e t i n g  c f  t h e  a i n d s .

B e fo r e  g o in g  l a t o  d e t a i l « ,  1  w ould  l i k e  t o  a a k e  « o a e  g e n e r a l  c o w a n t « :

1 .  The " S ta n d tr d  P r a c t i c e ” i s  p ro p o sed  b e c a u s e  v e  c a s e  t o  t h e  c o n c lu s io n  
t h a t  i t  1« In  aan y  c a s e s  n o t p r a c t i c a l  t o  h ave an e n g in e e r  d e s ig n  th e  
s h o r in g  in  a t r e n c h in g  s i t u a t i o n .  T h is  r e f l e c t s  t h e  r e a l - l i f e  
s i t u a t i o n ,  and A5FE i s  in  f u l l  agreem en t w ith  t h i s  c o n c lu s io n .  The 
" S tan d ard  P r a c t i c e "  in  no way p r e c lu d e s  t h a t  d e c i s i o n s  on s h o r in g  b e  
a a d e  by an e n g in e e r .  I f  an  e n g in e e r  d o e s  make t h e  d e c i s i o n s ,  h e  
d o e s  n o t  h a v e  t o  f o l l o w  t h e  S tan d ard  P r a c t i c e  [ 1 9 2 6 .6 5 2 ( a ) ( 2 ) ] .

2 .  The " a d ju s te d  d ep th "  in  t h e  S tan d ard  P r a c t i c e  i s  d e s ig n e d  t o  e n a b le  
t h e  fo r e a a n  t o  a l lo w  f o r  su r c h a r g e  s i t u a t i o n s .  V h l le  i t  I s  t r u e  t h a t  
a  « p o l l  p i l e  l a  h ig h e r  th a n  2 f t . ,  i t  1« v e r y  u n l i k e ly  t o  e a u se  
l a t e r a l  lo a d s  g r e a t e r  th a n  t h o s e  c a u se d  by an e v e n ly  d i s t r ib u t e d  
s u r c h a r g e  o f  2 f t .  In  t h e  t y p i c a l  t r e n c h in g  s i t u a t i o n .  I f  we e l l a i n a t e  
t h i s  a d ju s tm e n t ,  an  e n g in e e r  w ould  b e v e  t o  be c o n s u l t e d  In  e v e r y  i n s t a n c e .  
Ve do n o t  b e l i e v e  t h a t  t h i s  i s  r e a l i s t i c .

3 .  The I n t r o d u c t io n  o f  t h e  c o n c e p t  o f  t h e  s h o r t - t e n  e x c a v a t io n s  a g a in  
r e f l e c t «  a  r e a l - l i f e  s i t u a t i o n .  I t  1«  a  f a c t  t h a t  in  a c t u a l  c o n s t r u c 
t i o n  p r a c t i c e  In  t h e  O .S . and o t h e r  c o u n t r i e s ,  « lo p e s  a r e  s t e e p e r  and  
s h o r in g  s y s t e a s  a r e  w eak er th a n  t h o s e  t h a t  w ould  b e  re co o a e n d ed  in  
a c c o r d a n c e  w ith  a c c e p te d  e n g in e e r in g  p r a c t i c e .  H ow ever, t h e r e  i s  no  
r e a s o n  t o  r e d u c e  c o n v e n t io n a l  « a f e t *  a a r g ln s  f o r  e x c a v a t io n s  w h ich  
a t a y  op en  f o r  aan y  a o n th « .

4 .  To c o m  b ack  t o  " a c c e p te d  e n g in e e r in g  p r a c t i c e " :  C ouloab  and K anklne 
d id  t h e i r  w ork a  lo n g  t l a e  a g o ,  a t  a  t l a e  when a c t u a l  a e a s u r e a e n t s  
« a r a  s o t  a v a i l a b l e .  A pp en dix  A r e f l e c t s  p r e s e n t  e n g in e e r in g  p r a c t i c e  
ir tilch  i s  b a sed  an  a e a s u r e a e n t s  w h ic h  w ere  a a d e  l a  t h e  l a s t  20 y e a r s ,  
M a e  o f  tb a a  a«  r e c e n t l y  a «  2 y e a r s  a g o .  How i t  l a  t r u e  t h a t  nobody  
a a d e  a e a s u r e a e n t s  f o r  t h e  t r e a c h  b ox  s i t u a t i o n .  I  e x p r e s s e d  a y  
p r e l im in a r y  th o u g h ts  on  t h i s  l a  t h e  asaw ran d u a  on  t h e  D a l la s  Workshop
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( a t t a c h e d ) .  X t h l a k  you  h a v e  a  p o in t  whan you  draw  a  d i e t  i a c t l o o  
b a tw eea  t r e n c h  b o x e s  aad  t y p i c a l  s h o r in g .  H ow ever, 3 >u made a  good  
e a a a  f o x  s a a d s ,  But n e t  f o r  c l a y s .  S and s w i l l  d e v e lo p  t h e  t y p i c a l  
" a c t iv e "  p r e s s u r e  d la g rsm  when enough  d is p la c e m e n t  i s  a l lo w e d .
H ow ever, c l a y s  w i l l  c r e e p ,  aad  lA e a  b e a r in g  a g a in s t  a  r e t a i n i n g  
s t r u c t u r e  w h ich  i s  r e s t r a in e d  ab ou t e q u a l ly  to p  aad  b o ttom  ( a s  d i s t i n c t  

* f r o a  a  r e t a i n i n g  w a l l  w h ich  can  r o t a t e  ab out I t s  b a s e )  w i l l  e x e r t  some
s o r t  o f  p a r a b o l ic  p r e s s u r e  d ia g ra m s w h ich  i s  c l o s e r  t o  t h e  sq u a r e  th a n  
t h e  t r i a n g u l a r .  Once we d e v ia t e  f r e *  t h e  s t a p l e  l a t e r e l - l o e d  r e q u ir e 
m en ts  o f  t h e  p ro p o sed  s o i l  c l a s s i f i c a t i o n ,  on* w ould  h a v e  t o  make a  
c a s e  f o r  t h e  ex tr e m e  in  aach  c a t e g o r y .  T h is  w ould  be a e d iu n  c l a y  a t  
t h e  lo w e r  s t r e n g t h  l i m i t  f o r  ‘ty p e  B s o i l s  and s o f t  d s y  in  an e x c s v e -  
t l o n  w ith  a s o f t  b ottom  f o r  Type C s o i l s .  I  a a  n o t r e a l l y  op p osed  t o  
somehow p erm it an e n g in e e r  t o  make t h e  c a s e  f o r  t h e  f u l l  r a n g e  o f  s o i l s  
f s l l i n g  u nd er Type B end Type C s o i l s ,  s s  an a l t e r n a t i v e  t o  u s in g  th e  
p ro p o sed  p r e s s u r e  d ia g r a m s . H ow ever, I  s u s p e c t  t h a t  i f  you do t h a t  
y o u r  g a in  in  a a t e r l a l  w i l l  b e  t r i v i a l  (and p e r h a p s  you  w i l l  l o s e ) .

Xf you  b e l i e v e  t h a t  a a  e n g in e e r in g  a l t e r n a t i v e  t o  t h e  s ta n d a r d  p r e s s u r e  
d ia g ra m s i s  d e s i r a b l e ,  X w ould  u r g e  you  t o  p r o p o se  a  s p e c i f i c  amendment 
t o  S e c t io n  1 9 2 6 .6 5 2 ( 4 ) ( 1 1 ) .

H ere a r e  scnae s p e c i f i c  c o s m e a ts  on y o u r s u b m is s io n :

1 .  X s u g g e s t  t h a t  you  d a te  f u t u r e  s u b m is s io n s ,  s i n c e  you  may ch an ge  
y ou r mifld on  some p o i n t s  and we m ust b e s u r e  v e  a lw a y s  r e f e r e n c e  
t h e  p r o p er  memorandum.

2 .  P age B , i t e m ( s )  -  I  do n o t  o b j e c t  t o  t h i s .

3 .  P age 9 ,  it e m  2 a  -  Who w i l l  d e te r m in e  w h ich  e n g in e e r  i s  " q u a l i f ie d ? "

4 .  P age 1 0 ,  it e m  ( b ) ( 1 )  -  My own i n c l i n a t i o n  i s  t o  make t h e  d iv id in g  l i n e  
3 d a y s .  T h is  w i l l  a l lo w  le a v in g  t r e n c h e s  o v e r  a w eekend w ith o u t  e x t r e  
s t r u t s .  Tou may c h o o s e  n o t  t o  d i s t i n g u i s h  b etw een  lo n g -  and s h o r t - t e r m  
f o r  t r e n c h  b o x e s .

5 .  P age  1 0 ,  it e m  ( 4 ) ( i )  -  An e n g in e e r ,  i f  h e  g e t s  in v o lv e d ,  w ould  p r o b a b ly  
n o t  u s e  t h e  t a b l e s .

6 .  P age 11 -  30  l b . / f t . ^  f o r  Type B s o i l  w ou ld  be in  a y  o p in io n  g r o s s l y  
I n a d e q u a te  f o r  medium c l a y s .  Even 4 0  l b . / f t .  I s  on t h e  lo w  s i d e .

7 .  P age  1 3 ,  I tem  ( l i ) a  -  Xf an  e n g in e e r  w a n ts  t o  make a  e a s e  t h a t  a  
t r e n c h  box i s  a d e q u a te  f o r  a  c e r t a i n  d e p th  and s o i l  t y p e  b e  c o u ld  go  
t o  t h e  s t a t e ^ f - t h e - e r t  and u s e  t h e  e p p r o p r la t e  p r e s s u r e  d ia g ra m . 
O th e rw le e  y o u r  p ro p o sed  m o d i f l e s t i o n  c o u ld  p ro d u c e  in a d e q u a te  d e s ig n .
X w ou ld  w elcom e an y  s p e c i f i c  s u g g e s t io n s  f o r  s i o p l i f i c a t l o a s  in  
T a b le  1 .  V e h a v e  b een  t r y i n g  t o  do t h a t  f o r  a  lo n g  t im e .

8 .  P a g e  1 3  ( i l ) c  -  S e e  D a l la s  memorandum.

9 .  P a g e  13  ( i l l )  p e r s g r s p h  2 - 1  d oub t t h a t  a  forem an  i n  t h e  f i e l d  e o u ld  
a a a  e n g in e e r in g  p r a c t i c e  t o  s e l e c t  s h o r in g .
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1 0 .  P age  13  C H I )*  •  Would 70a  u b  a  su r c h a r g e  t l l e w n e t  l a  y o u r  advanced  
r a t in g ?  O th e r w ise  e u r c h a r g e  i s  l i k e l y  t o  b* I g n o r a i  a l t o g a t h a r .

U. Pa«* 1*. * (ill)(4) - You ara probebl» right.
• 1 2 .  P ag* 1 6 ,  Item  5  ( i l l )  -  T h ere i t c a i  t o  U  a  c o n s e n s u s  00 y o u r  s u g g e s t io n .  

H owever I t  h a s  b een  s u g g e s t e d  t h a t  l t a a  ( a )  a s y  b e t o o  v a g u e  a s  we

D e f I n I t i o n s :

1 3 .  1 8  s  -  I  a g r e e  w ith  y o u .

1 4 .  18  c  -  S e e  p r e v io u s  c o n e a t s .

1 5 .  19  a  -  S e e  p r e v io u s  c o n s e n t s .

1 6 .  19  o  -  T ou r d e f i n i t i o n  i s  e  s t s p  in  t h e  r i g h t  d i r e c t i o n ,  b ut a s y
s t i l l  b e  t o o  v a g u e .

1 7 . 1 9  t  -  S e e  p r e v io u s  c o a n e n t s .

1 8 .  19  z -  1  a g r e e .

1 9 .  22  -  2 .1  -  I f  we e l im in a t e  B (c )  t h e r e  w ould  be t h e  q u e s t io n  wha>. JLs 
a c c e p t e d  e n g in e e r in g  p r a c t i c e  f o r ,  e a y ,  t h e  o i l  p r e s s u r e  in  h y d r a u lic  
s y s te m s ?  H ow ever, c e r t s l n l y  1 h s v e  n o  p rob lem  w ith  f o l lo w in g  
e n g in e e r in g  p r s c t l e e s  t o  th e  e x t e n t  t h a t  t h e y  a r e  d e f in e d .

2 0 .  22  -  2 . 1  A and B -  T h is  sh o u ld  b e  f u r t h e r  d i s c u s s e d .

2 1 .  22  -  2 .2 3  -  S e e  p r e v io u s  c o n s e n t s .

2 2 .  2?  -  2 .3 2  -  Bow a r e  we g o in g  t o  r e a s o n a b ly  c o n t r o l  t h e  q u a l i t y ?

2 3 .  3 0  •• A p p en d ix  A I s  s t  b e s t  s  g u i d e l i n e .  I t  d o e s ,  h o w e v e r , a g r e e  w ith  
p r e s e n t  p r e c t l c e  In  e x c a v a t io n  b r a c in g  ( s e e  r e f e r e n c e  l i s t e d ) .

2 4 .  37  -  5 ( b )  -  S h ou ld  be f u r t h e r  d i s c u s s e d .

2 5 .  38 -  A .5 .2  «  Few p r e c t l c l n g  g e o t e c h n lc a l  e n g in e e r s  w ould  a g r e e  -  
h ow ever a  s p e c i a l  e a s e  f o r  th e  t r e n c h  b o x , i f  t h o r o u g h ly  d ocu m en ted , 
c o u ld  c o n c e iv a b ly  b e  a p p r o p r ia t e .  P er h a p s V ayne C lo u g h 's  (S ta n fo r d  
U te lv e r s lty )  program « c o u ld  b e u sed  t o  make s  s t u d y .  U n fo r tu n a te ly  
t h e  KBS fu n d in g  s i t u a t i o n  w ould  n o t  p e r m it a e t o  u n d e r ta k e  su c h
a  s t u d y .

1  a p p r e c ia t e  v a r y  a u ch  y o u r  e f f o r t  t o  c o n t r ib u t e  t o  an ia p r o v e a e n t  In  ou r
d r a f t  s t a n d a r d .  I  w ould  s u g g e s t  t h a t  v v  t r y  t o  h a v e  a  d ia lo g u e  w i t h  ASTE
o n  e o a e  o f  y o u r  s u g g e s t i o n s .

S i n c e r e l y ,  e c :  Mr. P e u l B o u le y

w r o te  i t

F e l i x  T . Y o k e l ,  L ead er  
G e o te e h n lc a l  E n g in e e r in g  Croup  
S t r u c t u r e s  and M a t e r ia ls  D iv i s i o n  
C en te r  f o r  B u i ld in g  T e c h n o lo g y , NEL

Mr. John M s r a g lla n o  
K r. John  X aaage  
Mr. R on ald  S ta n e v i eh  
M r. B i l l  Z o ln o



UNITED STATES DEPARTM ENT OP C O M M ERCt 
N a tio n a l B u reau  mt S ta n d a r d s
WNhmfW). D.C. >0234

A u g u s t  1 3 ,1 9 8 1

H r .  C o r d o n  H e l a e l d
D i r e c t o r ,  B u r e a u  o f  T « c h n i c a l  S e r v l e t s  
S t a t e  o f  W i s c o n s i n / D e p a r t a e n t  o f

I n d u s t r y ,  L a b o r  a n d  Human R e l a t i o n s  
2 01  E .  W a s h i n g t o n  A v e n u e  
P . O .  B o s  7 9 6 9  
M a d i s o n ,  W i s c o n s i n  5 3 7 0 7

D e a r  H r .  H e l a e l d :

I  m s s  g r a t i f i e d  w i t h  y o u r  s u p p o r t i v e  e o a a e n t s  o n  o u r  p r o p o s e d  
s t s n d a r d  p r a c t i c e  f o r  e s e a v a t l o n s  a n d  X w o u l d  l i k e  t o  d l s e u s s  
s o a e  o f  y o u r  s p e c i f i c  e o a a e n t s .

1 .  You t a k e  e x c e p t i o n  t o  t h e  s u g g e s t i o n  i n  a y  W o r k s h o p  
a e a o r a n d u m  t h a t  n o  c h a n g e s  s h o u l d  b e  p e r m i t t e d  w h e n  a 
t r a d i t i o n a l  p r a c t i c e  i s  a c c e p t e d  on  t h e  b a s i s  o f  I t s  t r a c k  
r e c o r d .  X t h i n k  t h a t  e y  s t a t e m e n t  w a s  s o a e x h a t  v a g u e  a n d  y o u  
t h e r e f o r e  a l s r e a d  t h e  i n t e n t .  What X s u g g e s t  t o  s t a y  a w a y  
f r o «  I s  t a k i n g  s o a e  t r a d l t l c n a l  s c h e a e  -  s a y  t l a b e r ,  a n d  t h e n  
s u b s t i t u t i n g  s o a e  o f  I t s  a e m ^ e r s  b y  o t h e r  a e a b e r s  o f  
• e q u l v s l e n t "  s t r e n g t h ,  s a y  a l  m l n u a .  T h e r e  l a  a u c h  d a n g e r  i n  
t h i s .  A w o o d  a e a b e r  may  h a v e  a s a f e t y  f a c t o r  o f  4 r e l a t i v e  
t o  i t s  a c t u a l  f a i l u r e  s t r e n g t h ,  w h i l e  t h e  a l u m i n u m  a e a b e r  h a s  
o n l y  a s a f e t y  f a c t o r  o f  1 . 6  o r  e v e n  l e s s .  T h e r e  i s  a l s o  t h e  
p r o b l e a  t h a t  l a t e r a l  l o a d s  o n  b r a c i n g  a e a b e r s  d e p e n d  o n  t h e i r
s t i f f n e s s  a n d  a e t h o d  o f  i n s t a l l a t i o n .  C o n s e q u e n t l y ,  1
p r o p o s e  t h a t  _i_f a n y  s u b s t l t u t  i o n  1 s  m a d e  t t h e  n e w  m e m b e r  
s h o u l d  c o w  p i y  w i t h  t h e  s t a n d a r d  p r a c t i c e . I  c e r t i l n l y  w o u l d  
b e  t h e  l a s t  p e r s o n  t o  s u g g e s t  t h a t  s a f e t y  r u l e s  s h o u l d  n o t  b e  
u p g r a d e d .  H o w e v e r ,  w h a t  1 s t r o n g l y  s u g g e s t  i s  t h a t  t h e  
s t a n d a r d  p r a e t l e e  b e  f o l l o w e d  w h e n  t h e  u p g r a d i n g  I s  
l a p l e a e n t e d .  T h i s  w s y  we w i l l  e v e n t u a l l y  a o v e  t o w a r d  u n i f o r a  
p r a c t i c e s  i n  t h e  U . S .  w h i c h  w i l l  b e  b e n e f i c i a l  f o r  s a f e t y  a s  
w e l l  a s  « c o n o a y  o f  t h e  w o r k .

2 .  . X a a  n o t  s u r e  w h a t  y o u  r e f e r  t o  i n  t h e  f o u r t h  p a r a g r a p h  
o f  t h e  s e c o n d  'p a g e  o f  y o u r  l e t t e r .  X t h o u g h t  y o u  a a y  b e  
t a l k i n g  a b o u t  e o a a e n t  1 ,  p a g e  3 o f  t h e  " W o r k i n g  D r a f t . "  T h i s
e o a a e n t  s h o u l d  r e a d :  S e c t i o n  19 2 6 . 6S K 0 ) ,

3 .  X t a k e  I t  t h a t  y o u  r e e o a a e n d  a 2 0  f t .  d e p t h  H a l t .  As  
y o u  p r o b a b l y  k n o w  t h i s  h a s  b e e n  a p o i n t  o f  c o n t r o v e r s y  i n  t h e  
W o r k s h o p s .  C o n t r s t o r ’ s  i n  a o s t  p a r t s  o f  t h e  C o u n t r y  ( e s e e p t  
C a l i f o r n i a )  f a v o r  2 4  f t . .  U n i o n s  f a v o r  15  f t .  T o u  e o a e  down



la  the a ldd le . X think X «eult liv e  with 2* f t .  i f  we h«v* 
M at safeguards for soft s o ils .

S .  Q m l  t f l e d  P e r s o n  P i c a s *  s o t *  t h a t  mo h a v e  t w o  
d e f i n i t i o n s :  s  " c o a p e t e n t  p a r s o n "  I s  o n *  who  i s  c o a p e t e n t  t o
l a p l e a e a t  t h a  s t a n d a r d  p r a c t i c e  i n  t h e  f i a l d .  A " q u a l i f i e d  
p a r s o n "  I s  o n a  w ho  o a n  d e s i g n  s h o r i n g  u s i n g  e n g i n e e r i n g  
p r i n c i p i a s .

T o u  a a y  n o t a  t h a t  i n  o u r  d r a f t  wa r a f c r  t o  a n  " e n g i n e e r "  
r a t h e r  t h a n  a  " q u a l i f i e d  p e r s o n . ” H o w e v e r ,  a a n y  c o n t r a c t o r s ,  
p a r t i c u l a r l y  i n  t h e  S o u t h  ( D a l l s s  a n d  A t l a n t a  W o r k s h o p s )  
f a v o r  t h e  d e f i n i t i o n  o f  " q u a l i f i e d  p e r s o n . "

5 .  T h e  r e a s o n  f o r  r e c o a a e n d i n g  d e l e t i o n  o f  T a b l e  P - 2  i s  t h a t  
we c o u l d  n o t  p r o v e  t h a t  t h e  t l a b e r  s i z e s  a r e  c o n s i s t e n t  w i t h  
g o o d  e n g i n e e r i n g  p r a c t i c e ,  a n d  t h e r e  w a s  a l s o  n o  e v i d e n c e  
( l i k e  i n  t h e  e a s e  o f  t h e  W i s c o n s i n  r e g u l a t i o n s )  t h a t  t h e  
' . a b l e  i s  u s e d  l a  p r a c t i c e .  Wa a r e  n o t  a g a i n a t  p r o v i d i n g  
t a b l e s  f o r  t l a b e r ,  h y d r a u l i c  s h o r e a  a n d  p o s s i b l y  o t h e r  
s y j t e a s  i n  a n  a p p r o p r i a t e  A p p e n d i x .  B u t  X a e e  n o  p o i n t  i n  
s i n g l i n g  o u t  o n e  a s t e r l a l  f o r  s u c h  a p r e s e n t a t i o n .

6 .  ? h *  t l e b e r  t a b l e  i n  t h e  A p p e n d i x  o f  t h e  W o r k s h o p  p a p e r  
w a s  d e v e l o p e d  u s i n g  t h e  S t a n d a r d  P r a c t i c e .  A l l o w a b l e  t l a b e r  
s t r e s s e s  u s e d  w e r e  f o r  M i x e d  H a r d w o o d  XX w h i c h  i n c l u d e s  s o a e  
w e a k  w o o d  a p e c i e s  ( s e e  P a g e  2 9 ) .  U n f o r t u n a t e l y ,  e n g i n e e r i n g  
c a l c u l a t i o n s  d o  n o t  s u p p o r t  t h e  c o a a o n  f i e l d  p r a c t i c e  o f  
u s i n g  t h e  a a a e  t l a b e r  s i z e s  f o r  s t r u t s  a n d  w a l e s .  N o t e  t h a t  
t h e  t a b l e  g o e s  t o  v e r y  w i d e  h o r i z o n t a l  s p a c i n g  o f  s t r u t s  a n d  
u s e s  a 5 f t .  v e r t i c a l  a p a e i n g  ( e x c e p t  f o r  a p o t  b r a c i n g ) .  
G e n e r a l l y ,  s t r u t  s i z e s  c o a e  o u t  t o  b e  c o n s i s t e n t  w i t h  
t r a d i t i o n a l  f i e l d  p r a c t i c e .  W a l e s  s i z e s  i n  o u r  t a b l a  a r e  
l a r g e r  t h a n  t h o a e  c o a a o n l y  u s e d  ( i n  s p i t e  o f  t h e  20 p e r c e n t  
l o a d  r e d u c t i o n  we p e r a l t  f o r  w a l e s ) .  T h e r e  i s  n o t h i n g  t o  
p r e v e n t  a  c o n t r a c t o r  o r  s  r e g i o n  o r  S t a t e  f r o a  d e v e l o p i n g  
t h e i r  own  t l a b e r  t a b l e s ,  u s i n g  t h e  d e s i g n  l o a d s  a n d  a t r e s s e s  
s t i p u l a t e d  i n  t h e  S t a n d a r d  P r a c t i c e .

? .  T ha w o o d  t a b l e  w aa  d e v e l o p e d  i n  o u r  t l a b e r  s t u d y ,  
p r e c i s e l y  f o r  t h e  r e a s o n  t h a t  h a r d w o o d  i s  n o t  g r a d e d ,  a n d  i s  
b a s e d  o n  a n  « x t e n a l v e  f i e l d  a u r v e y .  Xt  i s  q u i t e  p o s s i b l e  
t h a t  t h e  h a r d w o o d  t l a b e r  a u p p l l e d  i n  W i s c o n s i n  q u a l i f i e s  f o r  
M i x e d  H a r d w o o d  X,  o r  e v e n  M i x e d  O a k .  T h e  F o r e s t  P r o d u c t s  
L a b o r a t o r y  i n  M a d i s o n  c o u l d  p r o b a b l y  a a k e  t h i s  d e t e r a l n s t l o n .  
M o t e  t h a t  we r e c o a a e n d e d  i n  o u r  t l a b e r  r e p o r t  ( BSS 1 2 2 )  t h a t  
t h e  I n d u s t r y  a d o p t  g r a d i n g  f o r  t r e n e h i n g  t l a b e r .  X f  t h i s  
w a r e  a c c o a p l i s h e d ,  wa c o u l d  p r o b a b l y  g o  t o  h i g h e r  d e a l g n  
s t r a a s a a .



I .  S o i l  C l « » » t f l e i t l o B  -  U n f o r t u n a t e l y  t h e r e  a r e  a a n y  a o l l  
t y p e s ,  a n d  a n y  w a y  y o u  w a n t  t o  ( r o u p  t h e a  y o u  h s v e  a o a *  
p r o b l e a s .  Ve f a i t  t h e t  t h a  a o s t  l a p e r t a n t  " a o a a o n  
d e n o m i n a t o r "  f o r  g r o u p i n g  s e l l  i s  p r a s s u r a  a i a r t a d  o n  s h o r i n g  
a y s t e a s .  V* a l s o  e s a a  t o  t h a  c o n c l u s i o n  t h s t  i t  I s  
l n p r a c t l e a l  t o  h a v e  a o r a  t h a n  t h r a a  a o l l  t y p a s .  T h u s  u n d t r  
i y p e  C wa h a v *  a l l  s o i l s  w h i c h  a r a  l i k e l y  t o  d e v e l o p  h i g h  
l a t e r a l  p r e s s u r e s .  T h e s e  I n c l u d e  s o f t  c l a y s ,  w h i c h  c a n  a t a n d  
o n  r e l a t i v e l y  s t e e p  s l o p e s ,  b u t  a l s o  v e r y  w e a k  a o l l s  s u c h  a s  
a a r l n e  s i l t s  w h i c h  c a n n o t  b e  s l o p e d  a t  a l l .  T h u s  t h e  s l o p e s  
we s t l p u l s t e  a r e  t h e  " s t e e p e s t  a l l o w a b l e , "  b u t  n o t  
n e c e s s a r i l y  t h e  " s t e e p e s t  p o s s i b l e . "  I  a a  t r y i n g  t o  
i n t r o d u c e  t h e  " s t a b l e  a l o p e *  c o n c e p t ,  w h i c h  w o u l d  p u t  a o r e  
r e s p o n s l b l l l t y  o n  t h e  c o n t r a c t o r  i n  c h o o s i n g  t h e  s l o p e ,  b u t  
i t  i s  o p p o s e d  b y  A F L - C 1 0 .  N o t e  t h a t  o n  P a g e  1 1 ,  f o o t n o t e  3 ,  
we s a y  t h a t  s o f t  s o i l s  i n c l u d e  c l a y s  w h i c h  c a n  b e  e a s i l y  
p e n e t r a t e d  a e v e r a l  i n c h e s  b y  t h e  t h u a b  a n d  a o l l s  t h a t  c a n n o t  
s t a n d  o n  a  3 :1  s l o p e  ( a u c k ) .  T h i s  i s  s .  r e f e r e n c e  t o  t w o  
e n t i r e l y  d i f f e r e n t  s o i l  t y p e s .  T h e  s o f t  c l a y  w i l l  e a s i l y  
s t a n d  o n  s  1 - 1 / 2 : 1  s l o p e .  T h e  a u c k  p r o b a b l y  c a n n o t  b e  s l o p e d  
a t  a l l .  5 o t h ,  h o w e v e r ,  e s e r t  h i g h  l a t e r a l  p r e s s u r e s  o n  
s h o r i n g .  By t h e  w a y ,  X h a d  n o  p r o b l e m  c o r r e l a t i n g  o u r  s o i l  
c l a s s i f i c a t i o n  w i t h  y o u r a ,  a n d  Z b e l i e v e  t h a t  o u r
c l a s s i f i c a t i o n  c o u l d  w o r k  w e l l  i n  W i s c o n s i n .

9 .  C r s v l t y  L o a d  o n  S t r u t a  -  T h e  2 « 0  l b .  l o a d  o n  a t r u t s  w a s  
s t i p u l a t e d  s o  t h a t .  I n  a n  a a e r g e n c y ,  t h e  s t r u t  c o u l d  s u p p o r t  
a a a n  who i s  t r y i n g  t o  e l l a b  o n  i t .  We f o u n d  a m p l e  e v i d e n c e
t h a t  w o r k e r s  d o  s t e p  o n  s t r u t s ,  r e g a r d l e s s  o f  w h a t  v e
s t i p u l a t e  i n  o u r  r e g u l a t i o n s .  T h i s  i s  a l s o  t h e  r e a s i n  why  
AFL-XXO w o u l d  « w a n t  a n  e v e n  l a r g e r  g r a v i t y - l o a d  
r e s i s t a n c e .  1 a a  q u i t e  a w a r e  t h a t  t h a  2  i n .  t h i c k  W i s c o n s i n  
s t r u t s  c a n n o t  s u p p o r t  s u c h  a g r a v i t y  l o a d .

X d o  n o t  k n o w  i f  t h i s  l e t t e r  a n s w e r s  a l l  y o u r  q u e s t i o n s .  X
w o u l d  v e r y  a u d h  w e l c o a e  t h e  o p p o r t u n i t y  o f  w o r k i n g  w i t h  y o u  
i n  a n  a t t e a p t  o f  r e c o n c i l i n g  y o u r  n e e d a  w i t h  t h e  p r o p o s e d  
F e d e r a l  S t a n d a r d .  X a a  t r y i n g  t o  g a t  s o a e  f u r t h e r  f u n d i n g  
f r o a  OSHA o r  NXOSH s o  NBS c a n  s t a y  i n v o l v e d  i n  t h i s  p r o b l e a  
u n t i l  e v e r y t h i n g  i s  r e s o l v e d  a n d  X h o p e  t h a t  t h e s e  a g e n c i e s  
w i l l  r e c o g n i s e  t h e  i a p o r t a n c e  o f  a  s u c c e s s f u l  " e n d  r u n . "

S i n c e r e l y ,

F e l i x  T .  T o k e l ,  P h . D . ,  P . E .
L e a d e r ,  G e o t e c h n l c s l  e n g i n e e r i n g  C r o u p  
S t r u c t u r e s  s n d  M a t e r i a l s  D i v i s i o n  
C a n t e r  f o r  B u i l d i n g  T e c h n o l o g y ,  >EL

E n c l o s u r e s



t e p a s e  12 ,  I N I
#

N r . A, T o u h u t la  
B r id g e  Z n g ln o er  
C h ic a g o , M ilw a u k ee , S t .  P a u l 

and P a c i f i c  R a ilr o a d  Company 
516  f t e s t  J a c k so n  B o u le v a rd  
Q ilc a g o ,  I l l i n o i s  606 0 6

O u r  N r . T w h a u l a t

V i la  l a  l a  r e s p o n s e  t o  p ou r J u ly  2 1 ,  19 8 1  l e t t e r .  X s h a l l  t r y  t o  an sw er  
y o u r  q u e s t i o n s .

( 1 )  S u r c h a r g e :

S u r ch a rg e  a f f a c t a  w r t  d e r iv e d  by a l a a t l c  th e o r y  b aaed  o n  th e  a e s u s p t lo n  
t h a t  th e  e u r c h a r g e  lo a d  l a  a p p l ie d  a f t e r  th *  b r a c in g  l a  l a  p l a c e ,  S in c e  
1 f t .  o f  a d d i t io n a l  d e p th  l a  Type A a o l l  w i l l  p rod u ce  a  l a t e r a l  t L n ie t  o f  
2 0  p a f ,  and 1 f t .  o f  Type C s o i l  v l l l  p ro d u ce  a  t h r u s t  o f  80  p e f ,  t h e  
d e p th  a d j u s t a c n t  f o r  Type A s o i l  h a s  t o  b e  g r e a t e r .  (S e e  d e r i v a t i o n  on  
P age 44 o f  t h e  e a c lo e e d  r e p o r t . )

( 2 )  E f f e c t  o f  A d ja c e n t  F o u n d a t io n s :

The r u l e  o f  U tia b  t h a t  l a  p r o p o se d  t o  I d e n t i f y  c a a a a  « h e r e  a d ja c e n t  
fo u n d a t lo n a  s i g n i f i c a n t l y  a f f e c t  t h e  l a t e r a l  f o r c e a  on  b r a c in g  l a  p r e s e n t ly  
w id e ly  o s e d  end  I s  g e n e r a l ly  c o n a e r v a t lv e .  B o v e v e r  v e  r e c o g n is e  t h a t  t h e r e  
a a y  b e  ln a ta n c e a  « h e r e  I t  i s  n o t  c o n s e r v a t iv e  en o u g h .

You a h o u ld  k aep  l a  a la d  t h a t  th e  s ta n d a r d  p r a c t i c e  p ro p o sed  l a  th e  a r t i c l e  
i s  in te n d e d  t o  I n s u r e  t h e  s a f e t y  o f  w o rk a ea . O ther la p o r t a n t  a s p e c t s  o f  
a z e s v a t lo n  p r a c t i c e ,  su c h  a s  s e t t l e a e n t  c o n t r o l  o f  a d je c e n t  s t r u c t u r e s  a r e  
M e  w i t h in  t h e  s c o p e  o f  OSHA j u r i s d i c t i o n .

g l n c e r e l y .

S e l l s  T . T o k a l ,  L e a d e r  
G e o te c h n ic a l  e n g in e e r in g  Group 
S t r u c t u r e s  s a d  M a t e r ia ls  D iv i s i o n  
C a n ter  f o r  B u i ld in g  T e c h n o lo g y , NIL

h c l o m s t
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Chicago, Milwaukee, St. Paul 
and Pacific Railroad Company

518 W ttt Jackson Boulevard  
C hicago. Illinois 60606  
P hono 312/648-3000

July 21, 1981

•Geotechnlcal Erg lossring Group 
Center For Building Technology 
Nat ton«) Engineering Laboratory 
Mat tonal Bureau of Standards 
Washington, D.C. 2023^
G en tlem en ;

This refers to the article **iew Concepts For Construction practice Standards 
Fcr Excavations," by Messrs. Felix Y. Yokel and Riley H. Chung of the National 
Engineering Laboratory, National Buretu of Standards and Hr. Ronald L. Stanevich 
of the National Institute for Occupational Safety and Health, as printed in the 
April, 1961 Issue of 'Concrete Pipe News" of the.American Concrete Pipe 
Association.
Specifically the reference Is to the table for additional surcharge allowance 
for heavy equipment near supported excavations.
For a given trench depth and weight of equipment the additional surcharge 
depth Is indicated as greatest for soli Type A and least for soil Type C.
In the soil type table Type A soil exerts the least equivalent weight effect 
and Type C soil exerts the greatest effect.
Type A soil Is Indicsted as having greater cohesion while Type C soil possibly 
could hsve a coefficient of active earth pressure equal to or greater than 
Type A depending on their friction angles 0.
Can you explain the rationale In which Type A soil exerts greater force from 
heavy equipment and consequently requires greater additional surcharge than 
Type C soil?
The second question Is In reference to the effects of nearby foundations on 
supports for excavations. Our interpretation of the data for this topic is 
that any foundation beyond the limits of a 1 to 1 slope line front bottom of 
excavation will not produce force on the excavation supports. Are we 
correct in this Interpretation?
Any additional Information you can supply would be greatly appreciated.
Yours truly.

RJWsJmb
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State of Wisconsin \  Department of Industry, Labor and Human Relations

SAFETY ft auiLDlNCS OIVISION
30 1 C. Wariiinfton A n nul  
f  .0. Bo« 7M 9_ Mwtnon. Wiiconwn S3707

J u l y  9 ,  1981

D r. F e l i x  Y. Y ok el 
U n i t e d  S t a t e s  D e p t ,  o i  Commerce 
N a t i o n a l  Bureau o f  S ta r . . * rd s  
B l d g .  2 2 6 ,  Room B -162  
W as h in g to n ,  D.C.  20234

Dear H r. Y o k e l:

The T ren ch in g  Code ad hoc Group o f  W isc o n s in  DILHR g e n e r a l l y  a g r e e s  w i t h  t he  
s p i r i t  o f  th e  r e v i s io n a r y  work b e in g  u n d er ta k en  by you  and you r s e l e c t  com m ittee  
on th e  b a s i s  t h a t  i t  I n s p i r e s  and p r o v i d e s  f o r  a n e c e s s a r y  r e v ie w  o f  th e  W is c o n s i n  
t r e n c h i n g  s a f e t y  r u l e s .  The W is c o n s i n  T ren ch in g  Code h as h i s t o r i c a l l y  p r o v id e d  
th e  S t a t e  w i t h  a good  s a f e t y  e x p e r i e n c e  i n  t h i s  c o n s t r u c t i o n  a c t i v i t y .

Comment t o  th e  e f f e c t  t h a t  a good  ' t r a c k  reco rd *  i s  r e c o g n iz e d  and g i v e n  c o n -  
s id*r< »t ion  i n  the  r e v i s i o n  b e in g  c o n t e m p l a t e d  i s  n o t e d  in  you r memorandum o f  
June 2 3 , 1 9 8 1 .  That th e  S t a t e  o f  W i s c o n s i n ,  w hich  h as had a t r e n c h in g  code s i n c e  
1 / 2 / 5 6  ( r e v i s e d  1 / 1 / 6 3 ) ,  i s  s i n g l e d  o u t ,  i s  v ie w e d  a s  b o th  co m p lim en ta ry  and 
s u p p o r t iv e  o f  th e  p a s t  work done in  t r e n c h i n g  s a f e t y  i n  t h e  S t a t e  o f  W i s c o n s i n .

We s h o u ld  l i k e  t o  comment m ore d i r e c t l y  on t h e  i t e m s  c o n ta in e d  in  y o u r  memo 
o f  June 23 and a l s o  p r o v id e  s u g g e s t io n s  and what we f e e l  a r e  c o n s t r u c t iv e  comments 
r e l a t i n g  t o  th e  WORKING DRAFT1? .

R e f e r e n c e  i s  made t o  Page 1 o f  y o u r  memo w h e r e in  you q uo te  from  a summary recom 
m en d ation  made in  (BSS 1 2 7 ) ,  A ppendix A: Page 5 9 , A . 3 ,  f i r s t  para gra ph :

T r a d i t io n a l  t im b er  s h o r in g  p r a c t i c e  v a r i e s  w i d e l y  from  l o c a t i o n  t o  
l o c a t i o n  and f r e q u e n t l y  d ep en d s on su ch  v a r i a b l e s  a s  s i z e s  and c h a r a c 
t e r i s t i c s  o f  a v a i l a b l e  t im b e r , s o i l  c o n d i t i o n s ,  and l o c a l  work p r a c 
t i c e s .  In  some lo c a t i o n s  t h e s e  p r a c t i c e s  h ave b een  u sed  f o r  many 
y e a r s  and ap p ear  t o  be s a t i s f a c t o r y  t o  a l l  t h e  p a r t i e s  c o n c e r n e d .
T hree su ch  lo c a t i o n s  a r e  th e  S t a t e  o f  W i s c o n s i n .  .  .

In  th e  same d ocu m en t, Page 6 5 ,  seco n d  p a ra g ra p h :

S i n c e ,  i n  s p i c e  o f  t h e  r e s u l t s  o f  t h i s  a n a l y s i s ,  NCS c o u l d  f i n d  no 
• v ld e n c a  t h a t  c o n v e n t io n a l  t im b er  p r a c t i c e ,  I f  p r o p e r l y  e x e c u te d  
i s  u n s a f e ,  c o n s id e r a t io n  c o u ld  p erh a p s be g i v e n  t o  te m p o r a r ily  
e x e m p tin g  c o n v e n t io n a l  t im b e r  s h o r in g  from  th e  l a t e r a l  lo a d  r e q u ir e 
m en ts u n t i l  l a t e r a l  lo a d  e f f e c t s  ca n  be f u r t h e r  s t u d ie d  by a c t u a l  
m easu rem en ts In  th e  f i e l d .
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n r .  F e l i x  Y . Y okal
Faga 2
J u ly  9 ,  I ' M

Tha fo r e g o in g  com m entary h a s  an a f f l n a a t l v a  and p o s i t i v e  a i r ,  and I t  I s  hopad  
t h a t  t h i s  a t t l t u d a  tow ard  r u l a s  o f  lo n g  s t a n d in g  w i l l  n o t  be changad by th a  
o b v io u s  t r e n c h in g  r u l a s .  A s ta te m e n t  aad a  (Or.  Y okal memorandum, Faga 2 ) :

( b )  Tha a v ld a n c a  on w h ich  wa can  b asa  th e  p e r m is s io n  t o  u se  a t r a d i -  
* t l a n a l  p r a c t i c e  w h ich  d o e s  n o t  com ply w i t h  our reconm ended p r o v i s i o n s  

I s  i t s  t r a c k  r e c o r d ,  r a t h e r  th a n  co m p lia n c e  w i t h  e n g i n e e r i n g  p r i n 
c i p l e s .  Thus ,  i f  i t  i s  a l l o w e d ,  no ch a n g e s  i n  i t  s h ou ld  be p e r m i t t e d .
Such ch a n g es  w ould  I n c l u d e  s u b s t i t u t i o n  o f  any o f  i t s  members by 
o th e r  members o f  " e q u i v a l e n t "  s t r e n g t h .

I t  can be s t a t e d  h e r e  t h a t  t h e  r u l e s  u se d  In t h e  S t a t e  o f  W i s c o n s i n  w ere n o t  
d e v e l o p e d  i n  an a r b i t r a r y  and c a p r i c i o u s  m anner, b u t w ere d e v e l o p e d  c o n s i s t e n t  
w i t h  e n g i n e e r i n g  p r i n c i p l e s  and p r a c t i c e s  i n  vogu e a t  c o n c e p t i o n  o f  t h e  r u l e .  
The e x c e p t i o n a l  t r a c k  r e c o r d  came a b o u t b e c a u se  o f  th e  r u l e ,  n o t  i n  s p i t e  o f  
t h e  r u l e .  F u r th e r ,  th e  s ta te m e n t  no ch a n g es  in  i t  ( r u l e ,  p r a c t i c e )  s h o u ld  
be p e r m i t t e d , te n d s  t o  p r e v e n t  u p g r a d in g  a r u l e  sh o u ld  I t  b e d e s i r a b l e  t o  do 
s o  i n  t h e  I n t e r e s t s  o f  m a i n t a i n i n g  th e  good  t r a c k  r e c o r d  e s t a b l i s h e d .  I t  
w ould  seem  more r e a s o n a b le  t o  p e r m it  ch an ge o f  r u l e  t o  u pgrade th e  Code b a sed  
on a p p r o v a l by some J u r i s d i c t i o n a l  b od y .  H ow ever, th e  p r e c a u t i o n  t o  p er m it  
o n l y  p r a c t i c e s  w h ich  a r e  a c t u a l l y  w i d e l y  u sed  and d i s c a r d  o th e r  p a r t s  whic h  do 
n o t have a p roven  tr a c k  r e c o r d ,  i s  c e r t a i n l y  a c c e p t a b l e .

In th e  WORKING DRAFT1 / ,  th e  p ro p o sed  S u b p a r t ,  ( p ) ,  1 9 2 6 . 6 5 0  G e ne ra l  P r o t e c t i o n  
R e q u i r e m e n t s ,  w h i ch  a p p e a r s  on Page 5 ,  i s  g e n e r a l l y  a c c e p t a b l e  t o  our ad hoc  
Group.  H ow ever, in  1 9 2 6 . 6 5 1  S p e c i f i c  E x c a v a t i o n  R e q u i r e m e n t s ,  th e  S u b p art I 
r e f e r r e d  t o  you  u nd er 1 9 2 6 . 6 5 1  a p p e a r s  t o  be o m i t t e d .

In  th e  WORKING DRAFT1 /  t a b l e s  and c h a r t s  a r e  b a sed  on a d ep th  o f  20 f e e t  m a x i-  
mun d e p t h  o f  e x c a v a t i o n .  I t  i s  u n d e r s to o d  t h a t  th e  q u e s t i o n  o f  d ep th  c o n s i s 
t e n t  w i t h  " S tan d ard  P r a c t i c e " ,  h a s  n o t  b een  r e s o l v e d  a t  t h i s  w r i t i n g .  I t  i s  
h ereb y  s u g g e s te d  t h a t  a d ep th  o f  20 f e e t  be e s t a b l i s h e d  and c h a r t s  be p rep a re d  
t o  r e f l e c t  t h i s  c o n c e p t .  The IND 6 . * '  may be a d j u s t e d  t o  r e f l e c t  t h e  20 f e e t  
d ep th  c o n c e p t .

In  P a r t 1 9 2 6 . 6 5 3 ,  WORKING DRAFT1/ ,  D e f i n i t i o n s  A p p l i c a b l e  t o  t h i s  S u b p a r t ,  ( p ) ,  
Page 1 9 , a d e f i n i t i o n  i s  p r o v id e d  f o r  a Q u a l i f i e d  P e r s o n . I t  i s  h ere b y  su g 
g e s t e d  t h a t  t h e  d e f i n i t i o n ,  a s  p r e s e n t e d ,  c o v e r s  p e r s o n s  in  a s u p e r v is o r y  
c a p a c i t y  w i t h i n  th e  s c o p e  o f  S tan d ard  P r a c t i c e .  Where c o n d i t i o n s  o f  t r c n c h in g  
a r e  met w hich  a r e  beyond th a  sc o p e  o f  S tan d ard  P r a c t i c e ,  i . e . ,  t r e n c h e s  o f  
d ep th  g r e a t e r  th an  20 f e e t ,  d e s ig n  o f  ground  su p p o r t m ust be p r o v id e d  by a 
R e g i s t e r e d  P r o f e s s i o n a l  E n g in e e r .  T h is  w i l l  b r in g  a b o u t a d u a l c a t e g o r y  o f  
Q u a l i f i e d  P e r s o n ; a c a t e g o r y  f o r  th e  p e r s o n  w here th e  tr e n c h  i s  g r e a t e r  th a n  
20 f e e t  in  d e p th .

The r e a so n  g iv e n  f o r  d e l a t i o n  o f  T a b le  P - 2 ,  Page 5 7 ,  o f  th e  WORKING DRAFT1 /  i s  
t h a t  "Tim ber i s  n o t  th a  o n l y  m a te r ia l  u s a d .  R e v is e d  t im b e r  t a b l e s  a r e  in  th e  
G u i d e l i n e s ,  A pp en dix  B ."  T h is  s ta te m e n t  i s  c o n f u s i n g .  I s  d e l e t i o n  due t o  t h e  
f a c t  t h a t  no " e q u iv a le n c e "  i s  t o l e r a t e d  ( i n  new r u l e s ) ?
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D e s c r ip t iv e  t e r m in o lo g y ,  I t  1» f e l t ,  sh o u ld  be exam in ed  f o r  c l a r i t y  p a r t i c 
u l a r l y  in  th e  u s*  o f  su ch  term s a s  " S a fe ty  I n d e x ,” " F a c to r y  o f  S a f e t y , ” 
"C om pliance M e a su r e ,”  a t e .

The FORKING DRAFT1 /  l i s t s  t v a l v a  ( 1 2 )  t im b e r  s i z e s  t o  be u sed  t o  f a b r i c a t e  
r e q u ir e d  s h o r in g  ( s e e  T a b l e s  B l ,  B2,  B3 end B 4 ) .  Few o c c a s io n s  w i l l  a r i s e  
w here th e  t r e n c h in g  c o n t r a c t o r  w i l l  u s e  a l l  t h e  l i s t e d  s i z e s  f o r  a p a r t i c u l a r  
tr e n c h  p r o j e c t ,  but  t h e  v e r l o u s  s i z e s  m ust be a v a i l a b l e  f o r  u se  by t h e  c o n t r a c 
t o r  In  o r d e r  t o  com ply w i t h  t h e  f o r m u l a t e d  r u l e s .  1ND 6 .  ' on th e  o c h e r  hand,  
l i s t s  s i x  ( 6 )  t im b er  t i z e s .

On Page 29 o f  th e  WORKING DRAFT1 Tab le  5 1 ,  r e f e r s  t o  a l l o w a b l e  s t r e s s  in  wood 
m em bers. I t  I s  th e  f e e l i n g  o f  t h i s  ad hoc Croup ch at  t h e  Tab le  i s  t o o  r e f i n e d  
when I t  i s  c o n s i d e r e d  t h a t  In  th e  S t a t e  o f  W i s c o n s i n  wood s h o r i n g  members are  
com posed o f  wood w hich  i s  n o t  ’g r a d e d 1 w i t h  t h e  e x c e p t i o n  o f  a c r i t i c a l  v i s u a l  
e x a m in a tio n  a t  th e  tim e  i t  I s  p l a c e d .  The wood can  be d e s c r i b e d  a s  m ixed  hard 
w ood, ro u g h -sa w e d , and n o t  f o r m a l l y  g r a d e d .

In  th e  WORKING DRAFT1 Page 1 1 ,  Ta b le  1 ,  S o i l  C l a s s i f i c a t i o n  Sys tem f o r  th e  
S tan d  and P r a c t i c e ,  an i n c o n s i s t e n c y  p r e s e n t s  I t s e l f .  S o i l  Type C. S a t u r a t e d ,  
Submerged o r  S o f t u a y ,  a t  a tr e n c h  d ep th  o f  12 f e e t  o r  l e s s ,  hav* a " s t e e p e s t  
a l l o w a b l e  s l o p e  h o r . ' . v e r .  o f  1 - 1 / 2 ;  1 ."  Our a t t e n t i o n  i s  th e n  d i r e c t e d  t o  a 
q u a l i f y i n g  f o o t n o t e  fo r  S o i l  Type C whi ch  d e s c r i b e s  t h i s  s o i l  a s  " .  .  ."  
s o i l s  t h a t  ca n n o t s t a n d  on a s l o p e  o f  3 h o r . : l  v e r .  w i t h o u t  s lu m p in g  ( ma ck ) .
I t  a p p e a rs  t h a t  we h ave h e r e  two d e f i n i t i o n s  f o r  S o i l  Type C. The ad hoc  
Croup a tte m p te d  a c o r r e l a t i o n  b etw een  " s o f t "  s o i l  Ta b le  I ;  and l i b l e  A . 3 ,  Page 
4 2 ,  in  th e  WORKING DRAFT1/ .  I t  i s  our f e e l i n g  t h a t  s o i l  c l a s s i f i c a t i o n s  as  
p r e s e n t e d  i n  IND 6 ^ /  a r e  more a p p r o p r ia te  f o r  u se  in  th e  S t a t e  o f  W i s c o n s i n .

On Page 3 ,  seco n d  p aragrap h  o f  D r. Yoke l  June 9 ,  1 9 8 1 ,  memorandum, r e f e r e n c e  i s  
made t o  a 240 l b .  g r a v i t y  lo a d  p l a c e d  a t  t h e  c e n t e r  o f  t r e n c h i n g  s t r u c t u r e s .
The W i s c o n s i n  T r en ch in g  Code ad h oc Group i s  n o t  f a m i l i a r  w i t h  t h e  240 l b .  
d e s i g n  re q u ir em en t and w ould a p p r e c i a t e  an e x p l a n a t i o n  or t h e  r a t i o n a l e .  We 
h ave a l s o  n o te d  t h a t  th e  AFL-CIO d i s c u s s i o n  p re p a re d  by Jack  M i c k l e  recommends 
a 500 l b .  g r a v i t y  lo a d .

In  summary. th e  good  tr a c k  r e c o r d  f o r  t r e n c h in g  a c t i v i t y  In W i s c o n s i n  h a s  been  
a s o u r c e  o f  p r i d e  t o  t h i s  d ep a rtm en t and a f f i r m s  our c o n t e n t i o n  t h a t  th e  s h o r in g  
and p ro p o sed  r e q u ir e m e n ts  o f  IND 6 .  ' a r e  a d eq u a te  f o r  ground c o n d i t i o n s  found  
In  W i s c o n s i n .  T h ese i t e m s ,  w h ich  we f e e l  w i l l  en h an ce  ou r IND 6 . 2 / ,  h ave b een  
s e t  f o r t h  in  t h i s  l e t t e r  t o  y o u .

S in c e  we a r e  s u p p o r t iv e  o f  y o u r w ork , and c o n s c io u s  o f  ou r own u n iq u e  p o s i t i o n  
in  th e  m a tte r  o f  s a f e t y  and t r e n c h in g  in  W l s c o n a l n ,  we w i l l  recommend a l l  
com m u n ica tion s from  you and you r s e l e c t  c o m m itte e .
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S h ou ld  th e  o c c a s io n  a r i s e  f o r  you t o  do i o ,  p i c a s «  f « « l  f r « «  t o  u s«  o r  a d a p t  
t o  any «fay p a r t s  o f  1ND 6 . * ' .  S h ou ld  you  h a v e  any q u e s t i o n s  c o n c e r n in g  t h i s  
d o cu a en t (1ND 6 . 2 / ) ,  o r  f i n d  t h « t  we can  b« a s s i s t a n c e  t o  you o r  you r  
c o m i t t « « ,  p i t a s «  c a l l  u s  a t  (6 0 8 )  2 6 6 -1 8 1 8 .

m
S i n c « r « l y ,

.  or
Bureau o f  T e c h n i c a l  S e r v i c e s

CH: lrab

c c :  John Wenning
John Drake 
John Ramage 
P e t e  C ronbeck

* /WORKING DRAFT OF SUGGESTED REVISION OF SUB-PART, ( p ) ,  OF THE SAFETY AND 
HEALTH REGULATIONS FOR CONSTRUCTION BASED ON BUILDING SCIENCE SERIES REPORTS 
BSS 1 2 7 ,  by Dr.  F e l i x  Y.  Y o k e l .

2 /wiSCONSIN ADMINISTRATIVE CODE SECTION IND 6 , TRENCH, EXCAVATION AND TUNNEL 
CONSTRUCTION .
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M E T R O P O L I T A N  ST. L O U I S  S E W B R  D I S T R I C T

s a s s iJuly 13, 1981

N a t i o n a l  B u r e a u  o f  S t a n d a r d s  
U . S .  D e p a r t m e n t  o f  C o m m er ce  
W a s h i n g t o n ,  D . C .

R e f :  OSHA, S u b - P a r t  " P " , S u g g e s t e d  R e v i s i o n

G e n t  1 e r a e n :

We h a v e  r e v i e w e d  t h e  w o r k i n g  d r a f t  o f  t h e  S u b - P a r t  "P"  
r e v i s i o n  a s  i s s u e d  o n  F e b r u a r y  2 0 ,  1 0 8 1 .  A s  a n  a g e n c y  c h a r g e d  
w i t h  r e s p o n s i b i l i t i e s  f o r  s t o r m  a n d  s a n i t a r y  s e w e r a g e  i n  a  
m e t r o p o l i t a n  a r e a  w i t h  a n  o l d - c o r e  c i t y ,  s a f e t y  o f  p e r s o n n e l  
• s p e c i a l l y  d u r i n g  m a i n t e n a n c e  i s  o f  p r i m a r y  i m p o r t a n c e .  O f  
a l m o s t  e q u a l  i m p o r t a n c e ,  h o w e v e r ,  i s  a c o n t i n u a l  l a c k  o f  s u f f i 
c i e n t  f u n d i n g  t o  d o  t h e  q u a l i t y  l o b  t h a t  w e  w o u l d  l i k e  t o  d o .  
A c c o r d i n g l y ,  o u r  i n t e r e s t  i n  t h i s  r e g u l a t i o n  i s  t h a t  i t s  p r o 
v i s i o n s  b e  a p p r o p r i a t e  r e q u i r e m e n t s  f o r  s a f e t y  c f  p e r s o n n e l  a n d  
a l s o ,  t h a t  t h e s e  r e q u i r e m e n t s  b e  n o t  e x c e s s i v e l y  d e m a n d i n g  a n d  
t h e r e f o r e ,  n o t  J u s t i f i a b l y  c o s t l y .

We f e e l  t h a t  t h e  d r a f t ,  a s  p r e s e n t e d  w i t h  t h e  b a s i c  S u b -  
P a r t  "P" b e i n g  s u p p l e m e n t e d  b y  r a t h e r  t h a n  i n c l u d i n g  g u i d e l i n e s ,  
i s  p r o p e r  f o r m a t  f o r  t h e  r e g u l a t i o n .

We r e g r e t  t h a t  t h e  o r i g i n a l  t o p i c  h e a d i n g  " E x c a v a t i o n s ,  
T r e n c h i n g  a n d  S h o r i n g "  h a s  b e e n  c h a n g e d  t o  " E x c a v a t i o n s  a n d  
S h o r i n g "  b e c a u s e  t h e  g r e a t  m a j o r i t y  o f  t h e  s i t e  c o n d i t i o n s  i n  
w h i c h  w e  a r e  i n v o l v e d ,  a r e  t r e n c h i n g  s i t u a t i o n s .

F o r  t r e n c h i n g  a p p l i c a t i o n s ,  a s  c o m p a r e d  ^ i t h  e x c a v a t i o n s  
f o r  b u i l d i n g  a n d  o t h e r  l a r g e  a r e a  c o n s t r u c t i o n ,  w i t h  t h e  d i f f e r 
e n c e  i n  t i m e  s p a n  b e t w e e n  s t a r t i n g  e x c a v a t i o n  a n d  b a c k f i l l i n g ,  
t h e  m o r e  r a p i d  t r e n c h i n g  t e c h n i q u e s  u s e d  b y  t h e  c o n s t r u c t i o n  
t r a d e s  a r e  s u c c e s s f u l  b e c a u s e  m a t e r i a l s  i n  w h i c h  e x c a v a t i o n s  
a r e  m a d e ,  may  h a v e  d i f f e r e n t  p h y s i c a l  p r o p e r t i e s  o v e r  a  s h o r t  
• p a n  o f  t i m e  o f  u p  t o  s e v e r a l  d a y s  t h a n  w h e n  e x c a v a t i o n s  a r e  
h e l d  o p e n  f o r  m o n t h s .

W h i l e  o u c h  o f  o u r  n ew  c o n s t r u c t i o n  i s  b y  c o n t r a c t  w i t h  t h e  
p r i v a t e  s e c t o r ,  w i t h  p l a n s  a n d  s p e c i f i c a t i o n s  u s u a l l y  p r e p a r e d  
b y  o u t s i d e  c o n s u l t a n t s  w o r k i n g  t o  o u r  d e s i g n  g u i d e l i n e s ,  t h e
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majority of maintenance work is done by our specially trained 
and equipped crews.

0
Many of our maintenance operations are in areas where pre

vious construction has resulted in situations with subsurface 
conditions markedly different from a virgin site. Because of 
this, we feel that experience of alert construction personnel 
is at least as important as formal academic training. We 
strongly suggest that the abilities of the "competent person" 
or "qualified person", as defined in 1926.653, paragraphs (g) 
and (p), be used to indicate a more reliable and suitable 
responsible person that the definition in (h) of an "engineer" 
as a registered professional engineer. The intent of Sub- 
Part "P" of OSHA is to establish minimum requirements for 
safety of personnel working beneath the ground surface. Our 
operations are with experienced foremen working with stable, 
experienced crews. Most of these foremen; as well as members 
of their crews, have the abilities of "qualified persons" and 
the foremen have the authority of a "competent person".

In special situations, our competent foremen ere aware of 
the effects of the history of other construction in the area
as well as the indication of subsurface profiles or soil types.
We feel that for safety, thes« people test satisfy the intent 
of Sub-Part "P", aud more important, they are constantly pre
sent. The requirement of any additional qualifications or 
specialized persons, such as a "registered engineer" is an 
unnecessary and excessive cost which we can't afford.

We feel the "engineer" is the appropriate requirement 
rather than the "competent" or "qualified person", when design 
of restraining systems to protect structures which usually are 
adversely affected by any movement are needed. For construc
tion activities with protection of personnel who reasonably are 
more mobile, the need is different and less severe. We under
stand that in technical terms the contrast between these two 
situations would be described as the difference between the 
"at rest" and "active" states of lateral pressures.

Since the great majority of our involvement is in trenching,
the difference of stronger soil characteristics in short-term 
excavations must be recognized rnd we strongly endorse seven 
days as the suggested change from "short-term" to "long-term" 
situations (1926.653(m) and (t))

We urge that the revision of Sub-Part ”P" be as indicated 
in the working draft with "qualified person" being used rather 
than "engineer" in Section 1926.653, subparagraphs 2, 3, 41, c 
and d and that "short-term" excavations as compared with "long-
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kern" be defined as "seven days or less".
Very truly yours,

r u .,
Charles B. Kaiser, Jr. 
Assistant Executive Di/ector 

and General Counsel
CBK/kam
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THE NEIL HOUSE MOTOR HOTEL 
COLUMBUS. OHIO 43215 • 22B-6B31 

LONG DISTANCE TELEPHONE BOO 282-13B8

c z ^ i^ ià o c ix x i tc r i

Mr. Felix Y. Yokel 
U.S. DEPARTMENT OF COMMERCE 
NBS Building Science Series 127 
Washington, D.C. 20234

Dear Mr. Yokel:

A review has been made by our safety committée and others, of proposed 
subpart P. 1926.650 - .651 - .652. The Ohio Contractors Association 
represents 408 contractors in the state of Ohio. This response to this 
proposal should be considered as representative of our complete member
ship. The following is a summary of the evaluations by the membership 
of the proposed standards.

1. The intent of the revised changes of subpart P.
to clarify and simplify the standards has in the

main, failed. The main problem, that of soils class
ifications, has not accomplished its goal. The new 
descriptions are as confusing as the old, if not more 
so. Years of experience by "competent persons" indi
cate that the safety of persons in trenches with sides 
of "intact hard" soils need no more than a h to one
slope when the depth is 12 ft. or less.
2. Unaminous agreement of the need for section 1926.65a 

however we suggest changed wording as follows:
"Utility companies and municipally owned utilities 
shall be contacted and advised of proposed work prior 
to the start of actual excavation. Prior to opening 
an excavation effort shall be made to determine 
whether underground installations i.e. sewer, telephone, 
electric, water, fuel lines etc. will be encountered 
and if so where such underground installations are 
located".
3. Pg.7 .651(d) the wording is not clear and would 

imply that the backhoe digging the trench would
be the cause for added shoring.

(Continued)

M i
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Pg.7 pangr*ph(g) should be deleted. The use of 
stop logs is not in common use by the industry and 

would create greater hazards, from the constant moving, 
than it would eliminate.

Pg.7 item(h) > better definition of conditions are 
needed to fully explain the intent of this paragraph.
Pg.7 paragraph(i) conflicts with provisions of the 
Clean Waters Act and is meaningless when it starts 

"If Possible”.
Pg.7 paragraph(j) The procedures do not seem war
ranted in open cut trenching. What is meant by 

’’Attended ¿nergency rescue equipment?"
Pg.8 paragraph(p) the "5 ft." depth is consistant 
with other standards and is the level where a need 

would be greater.
Pg.8 paragraph(r) shoring members "secured to pre
vent failure" is unclear.
Pg.9 Trenching and Large excavations should be 
separately delt-with by two distinct set of standards.
Pg.9 paragraph(a)(1)(b) a clearer definition of 
"unfractured rock" is needed.
Pg.9 paragraph(a)(2) we urge the adoption of the 
24 ft. depth.
Pg.9 paragraph(a)(2)(a) the use of a "qualified 
person" is more practical, allowing immediate 

determinations and corrections in the field when 
questions arise.

Pg.10 paragraph(a)(3) we favor the 24 ft. depth 
in this item and the determination of proper pro

tection by a qualified person."
Pg.10 paragraph(b)(1) 7 days would be a more 
practical time frame for short term excavations.
Pg.ll table 1 we urge % to 1 slope in soils type 
A. and a separate table for short § long term 

excavations § trenches.
Pg.ll Notes item 4 the description is ambigious 
and needs clarification.

( C o n t i n u e d )



Pg. 12 the 3 ft. depth is too confining for aany 
installations and conflicts with good engineering 

practice. The illustrations will create interpre
tation probleas by persons unfamiliar with this type 
of work. The table in case IV should be revised.

Pg.14 $ 15 this section has no practical use for 
„ field personnel and creates more confusion than 
>it answers questions about safe procedures. Keep 
diagrams, tables and examples simple.

Pg.16 paragraph(c) we would prefer to use a 
"qualified person".
Pg.16 paragraph(5)(i) when this condition exists 
many times it is impossible because of pipes, 

lines or other devices to achieve this requirement.
Pg.16(5)(iii) the use of 3 ft. will give greater flexibility in various soil conditions without 

increasing hazard exposure.
Fg.17 b refer to Figure 4 pg.20.
Pg.18 Mass movement of Soi1 or Rock definition 
will reduce interpretation of requirement.
Pg.19(b) A more comprehensive definition of 
"fractured rock" will eliminate interpretation 

coifusion.
Pg.19 paragraph(m) 7 days should be used.
Pg.19 paragraph(t) 7 days should be used.
Pg.19 paragraph(x) include this definition with 
the definition of fractured rock.
Pg.20 paragraph(bb) an example would clarify this 
definition.
Pg.21 thru 50 should be deleted. In our opinion 
this section has no practical application or use 

in the field. Many of the formulas and computations 
are available to engineers if there was a need.

Pg.57 table P-2 should be reworded to allow for 
greater spacing between shoring members to be 

able to handle longer lengths of pipe being used 
today.

These recommendations and suggestions are offered in the hope that they 
will contribute to increased understanding^pnd application of regulations 
to improve safety.

Si> ¡rely.

T.F/nas
Freed

/  Manager of Safety 165
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D u k e  p o w e r  C o m p a n y

G E N E R A L  O F F I C E S
TIUMOIIi H i t  7(4 intin

C h a r l o t t e . N. C. 2 6 2 4 2

. July 17, 1981

Felix Y. Yokel 
U.S. Department of Carneree 
National Bureau of Standards 
Washington, D.C.

Re: Review of Working Draft of Suggested Revision In Subpart P
of the Safety and Health Regulations for Construction Part 
1926, Excavations and Trenching based on Building Science Series 
Report BSS127

The attached Summary represents Duke Power Company's Construction 
Department's views on the ;:*qgested revision to subpart P of the 
OSHA 1926 Standards.
If further Interpretation or comment is needed please do not hesitate 
in contacting my office.
J E Grogan, Manager 
Construction Resources

R S Dugan, Supervisor 
Construction Safety
JFEisr
cc: David Abernethy



Proposed Review

«It Is requested that planking material and their 
use be specified In construction of raised walk
ways, runways, or sidewalks to insure an accept
able level of safety.
It Is recommended that a qualified engineer be 
responsible for the critical function of inspection, 
design, and other related decisions concerning 
trenching and excavations. By the criteria 
document definition "qualified" carries more 
recognition and proven ability than does "competent". 
It is recommended that the engineer not be required 
to work at the location since multiple sites would 
present availability problems.

1926.651(e) There is some concern on the proposed requlation
to shore the sides of excavations as necessary where 
trucks and other vehicles may be parked or moved 
adjacent to the edges. It is agreeable that employees 
should not be in such a trench while a piece of 
equipment is nearby but the wording of the regulation 
may cause concern in back-filling operations where 
the truck is backed and dumped from the excavation 
or trench edge.
Where blasting is necessary then the soil should 
be treated as unstable in regard to shoring 
considerations.
The question Is raised as to how adequate a barricade 
or stop log would be required as a stop for vehicles 
adjacent toexcavation or trenches. Warning flagging 
may be adquate to similarly safeguard all employees.
It must be considered that oil cannot be used to 
minimize dust conditions caused by trenching and 
excavating activity where prohibited by some states 
(examp 1 e-South Carolina) as a hazardous waste 
chemical and other government environmental agencies 
and regulations.
This section referring to work procedures in bell- 
bottom pier holes should not be dropped from the 
scope of subpart P since it deals with a type of 
excavation.

*

Response

1926.651(f)

1926.651(g)

1926.651(0 

1926.651(o)

R e fe r e n c e

1926. 650( c )

\

1 9 2 6 - 6 5 0 ( J )
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Reference
1926.651(p)

1926.651(q) 

1926.652(a)(2)

1926.652(figure 1)

1926.652(figure 2) 

1926.652(figure 2)

1926.652(table 1) 

1926.652(b)(1) 

1926.652(b)(4)(i i)

1926.652(b)(5)(ill)

1926.653(a)

D e f i n i t i o n :  

A pp en dix  A

The k feet depth requirement should be retained
as a basis for requiring adequate means of
exit from a trench. The phrase "negotiable slope"
Is vague and needs clarification.*
The proposed regulation should read "shoring 
where needed" to clarify the intent of the 
standard.
Excavation standards should not be relaxed to allow 
depth requirements to be extended from 20 ft. to 24 ft. 
before following specific requirements. The majority 
of excavations are less than 20 feet where the 
majority of injuries have been shown to occur.
Slope rsquIrements in the drawing should be omitted 
since the angle of repose would be a primary 
governing factor in determining shoring.
Case IV should be limited to excavation by trenching 
machines.
The allowable bank next to the work area should 
remain at 3 feet and not increased to A feet in 
the interest of increased safety to workers.
The steepest allowable slope should remain at 1:1 
Instead of 3A:I to allow a greater margin of safety.
A short term excavation or trench should be redefined 
to extend from 1 to as much as 3 d»ys.
This information requiring specified strength of 
protection systems 'or trenchs and excavations should 
be inserted at the end of subpart P with more 
options out IIned.
Excavation up to 2 feet below the bottom of trench 
boxes or sheeting should remain as a requirement 
and not extended to 3 feet.
The reference to a registered architect should be 
removed since the expertise of this field may not be 
concerned with soils.
Hass movement of soil should be defined to give 
guidance In inspection and design specifications.
There is general use of the term "should" which 
perhaps to insure worker safety should be changed to 
"shall" Items.
Examples: A.3.2 Soil and Watar Loads

Response

1 69



There was concarn from tha workers responsible for actually Install ing 
shoring systems that more emphasis should be placed on system !installation 
safety. The standards address finished shoring systems for other work 

■ processes but not in particular to how they are actually constructed as to 
'working in trenches and excavations. This important area needs further 
consideration.
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Or. Yokel is  to be commended fo r  h is e ffo r ts  to improve upon 
the Occupational Safety and Health  A dm in istration , (OSHA), E9 
'FR P art 1926. Subpart P, Excavation, Trenching and Shoring Reg-

w
u la tio ns  document.

The B uild ing and Construction Trades Department, AFL-CIO has 
.een supportive o f and assisted Or. Yokel, where possib le, since 

he began work on th is  p ro je c t w ith  the N ationa l Bureau of Stsnd- 
xds in  June, 1976.

In  January, 1977 the B&CTD began the planning stage o f a 
’Trenching Hazard Id e n t if ic a t io n  Task Force” , h e re in a fte r  ca lled  

the Task Force, to  help the NBS obtain employee input aimed a t  
hazard id e n t if ic a t io n . In  March, 1977 the Task Force met fo r  a 
four day " re tre a t"  type workshop; the s ix  labor and management 
.nsmbers brought w ith them 182 years of experience in  trenching  
and re la te d  work. The charge was "to id e n tify  procedures and 
conditions th a t create safety  hazards during excavation and 
trenching operations". Others present fo r  the de libera tion s  
wore Jim E. Lapping, D irec to r of Safety and H ea lth , B&CTD,as 
coordinator» F e lix  Y . Yokel as Technical Observer fo r  the NBS 
and Jack L . M ick le , Chairperson. The f in a l  rep o rt (1 ) was f i le d  
w ith  the NBS in  A p r i l ,  1977« The f in a l  repo rt appears in  append
ix  G o f NBSIR 80-1988 (2 ) .

In  September, 1978 Dr. Yokel (3 ) presented the pre lim inary  
findings and recommendations o f the NBS study. Out o f th a t two- 
day workshop came the agreement fo r  th is  series o f workshops to 
bring the re s u lts  o f Dr. *o k e l's  NBS study to the a tte n tio n  of 
la b o r, management and engineers in  the f ie ld .  A ctu a lly  the  
essence o f the working d ra f t  we are using fo r  th is  workshop was 
p rin ted  in  the Concrete Pipe News (¿0 in  A p r il o f th is  year.

Since the 1978 workshop the B&CTD has respondod to a number 
of requests fo r  c ritic ism s  o f d ra fts  by Dr. Y ckel.

Numbers in  parentheses r e fe r  to references given a t the end of 
th is  paper.
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Two p re m is e s  u n d e r l i e  a l l  re m a rk s  an d  c r i t i c i s m s  g iv e n  i n
th is  c r it iq u e t  *

That the worker be assured o f safe and h e a lth fu l 
'  . working cond itions, and

th a t the journeyman worker and the compliance 
o ff ic e r  as w ell as the management re p re a rta tiv e  
be able to fu l ly  understand the precautions th a t 
have been taken and the p ro tective  measures th a t 
have been provided to assure worker safety  and 
h e a lth , or th a t the safety of the worker on the 
job be placed in  the hands of a licensed profess
io n a l.

The f i r s t  premise is  spelled  out in  the preamble of the 
Occupational Safety and Health Act o f 1970.

The second premise assumes th a t an average journeyman or 
compliance o f f ic e r ,  vising the o f f ic ia l  OSHA regulations govern
ing excavation and trenching sa fe ty , can determine whether or 
not the safety provisions on any jo b s ite  are in  compliance with 
the appropriate regu la tions . I f  the provisions are not "stand
ard prac tice" as outlined  in  the regulations then there must be 
a c e r t if ic a te  issued by a licensed professional which assuras 
the worker th a t the jo b s ite  safety  and heal~h measures have been 
designed by and c e r t i f ie d  by the licensed pro fessional.

There are undoubtedly many "competent persons" and "quali
f ie d  persons" who are qu ite  capable of designing a safe w orksite , 
but how are they to be id e n t if ie d  by the worker or compliance 
o ffice r?  The license 1b the evidence. A l l  licen s in g  Taws have 
encountered competent or q u a lif ie d  persons and have eventually  
incorporated them in to  or excluded them from p ra c tic e . While 
there are probably qu ite  capable people who know a great deal 
about medicine or law , the prudent in d iv id u a l seeks the licensed  
p ra c tit io n e r  when medical or le g a l opinions or services are 
■ought.

A ctu a lly  suggesting th a t reg is tered  engineers need to be 
consulted is  not new w ith  th is  suggestion. Thompson and Tanen- 
baua ( 5 ) recommend su b stan tia l involvement o f reg is tered  engin-
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d r a f t

•e rs  in  construction a c t iv i t ie s  req u irin g  trenching or cxcav
ion s .

In  view o f the foregoing« th is  discussion w i l l  be concerned 
w ith  only the f i r s t  20 pages o f Dr. Yokel % working d ra ft  which 
outlines  "standard p ra c tic e " . Even portions of the f i r s t  20 
pages probably belong in  the "guidelines" which have been in 
cluded to ass is t professionals . I t  is  also assumed th a t only 
the "standard p rac tice" w i l l  eventually be recommended fo r  in 
clusion i r  the OSHA regu lations Subpart Pj Dr. Yokel has in d i
re c t ly  suggested th a t by what was included in  the a r t ic le  which 
he co-authored in  the Concrete Pipe News.(U).
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COMMENTS ON SELECTED ITEKS ON PAGES 1 - 2 0  OP THE WORKING DRAFT

Peg« Location Comment i

1 i t am 3 ? .boxes. I t  is  addressed to contractors, shoring
• manufacturers and e n g in e e rs ...” Why address i t  to

the contractor unless the contractor is  also an 
engineer?

2 item  5  " . . . which would aid  f ie ld  personnel and contrac
tors in  the se lec tion  of shoring." Once again, 
these persons are going to be dealing w ith the 
standard practice  unless they are licensed pro
fessionals  in  th e ir  own r ig h t .

2 la s t  Note th a t a q u a lif ie d  person is  not an engineer
lin e  (recognizing th is  as ju s t an example)

3 4 U A l l  The items lis te d  on pages 3 and w i l l  be consider-
Issues in d iv id u a lly  as they encountered in  the te x t .

5  (g) ..b e  provided w ith md s h a ll be 4ne*rHe*ed (re 
quired) to wear . . . .

5  ( i )  . . . s h a l l  be perm itted under loads handled by
peweF-eh6ve le 7 -de?FiekBT-dP-heis*ST (equipm ent).
This item is  too sp ec ific  fo r  not l is t in g  a l l  
equipment which is  used to handle loadsj fo r  
example« backhoes are not l is te d .

6 ( j )  2nd . . . o r  the shoring system, and s h a ll ine?eaee-pre-
para. tee^ ien-agaiw s^-elidee-and-eave-ina-if-neeeeaaryT
lin e  8 (see th a t a l l  work in  the excavation s h a ll cease

u n t i l  necessary precautions have been taken to  
safeguard employees.)

6 ( c ) ( 1 ) ? . . s h a ll be e f fe c t iv e ly  stored and reta ined  a t
lin e  3  le a s t 2 ( 3 ) fe e t  or more from the edge of the

excavation." The Task Force s p e c if ic a lly  stated  
th a t 3. fe e t  was necessary fo r  proper p ro tection .

6 ( c ) ( 2 ) " .. .D a y  use e f fe c tiv e  b a rr ie rs  eF -e*heF-e*fee*ive
lin e  3  re *a in in g -d e v ie e e -4R-lieH -*hepee£ in  o rd e r .. ."

Task Force recommended extending t ig h t  sheeting  
above ground le v e l as an e ffe c tiv e  b a rr ie r . Twelve 
to 18 inch extensions were discussed.

8 (1 )  equipment, th y  s h a ll be t e s ig f te d - a j id  construct-
l in e  2■ ed b y  q u a lif ie d  p e rs o n s ..."  Design im plies work

don« b y  a licensed pro fess ional.
8 ( 0 ) This i t e m  i s  s ile n t  w ith  r«spect to  s tra ig h t sided

p ie r  holes 1 some confusion has arisen  because 
s tra ig h t sided holes are covered elsewhere. 8 0 0 ( h ) ( 3 )

8 (p) When employees are required to be in  trenches 4
fe e t  d e e p .. . ."  Leave a t  k fe e t .

(5)
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P a g «  L o c a t i o n

8 (a)

9 ( a ) ( l ) a

9 U)12)

9

9

10

1 0

( a ) ( 2 )a  
l in e  3

( a ) ( 2 )b 
Figure 1

(a ) (3 )

( b ) ( 1 )  
l i n e  6

" . . . b o x e s  o r  s h i e l d s  a r t  u s e d  t h e y  s h a l l  b e  d e 
s ig n e d  (a n d  c e r t i f i e d  a s  t o  u so  by a  p r o f e s s i o n a l  
e n g i n e e r  an d  s h a l l  be  m a in ta in e d  i n  a  m a n n e r w h ich  
w i l l  p r o v id e  p r o t e c t i o n  f o r  t h e  w o rk e r* ) "  S t r i k e  
t h e  b a l a n c e  o f  ( s ) .
Excav&tiono loos than 5 f t .  deop, except when exaw- 
¿ R & tien -e f-*he-gF©und-fcy-a-e«mpe*eHt-peF8«R-iHdi-- 
ea*ea-*ha* hazardous ground movement may o ccu r."
"Excav;»ti nns fron < ft. rr> Pfi f t .  drorv

kvhy consider '¿* jeer?  A b e tte r  choice rnignt oe 
15 fe e t fo r  Standard P ra c tic e . Thompson and Tane- 
baum data ( 5 ) in d ica te  th a t 8? per cent o f the f a t 
a l i t ie s  and in ju r ie s  occur in  excavations less than 
20  fe e t  deep and th a t 7 2  per cent occur in  those 
less than 1 5  fe e t  deep.
Hinze and Carino (2 ) s ta te  in  th e ir  summary th a t  
th e ir  " ..s tu d y  showed th a t most trenchwork is  be
tween 5  and 1 5  fe e t deep with the trench width 
usually  being about 3  fe e t ."
Cass ( 6 ), speaking about the stacking o f two stand
ard 7 f t .  aluminum hydraulic shores, notes th a t  
where the trench is  over 14 fe e t  deep (page 6 8 ) 
"other shoring systems should be ap p lied” and on 
(page 72) "Maximum trench depth, th is  method, is  
15 ’ (^»58 m). Over 15 ' ( ^.58m)» see F ig . 60 .2 , 
m u lti-typ e  shoring ." M u lti-ty p e  shoring shown on 
F ig  60.2 is  a d if fe re n t  system using aluminum 
hydraulic  shoring and plywood backing.
A maximum depth o f 15 fe e t fo r  Standard Practice  
seems appropria te .
" ..s lo p in g  requirements must be determined by an 
engineer 4 a -q u a li£ ie d -p e 2psen?>-r"
May lead an in d iv id u a l to  b e lieve  th a t FOOTING A 
is  not a cause fo r  concern» th is  could be danger
ous. I t  is  worthy o f note th a t the ro le  o f the 
engineer has not been challenged a t th is  po int 
where property damage as w e ll as personal in ju ry  
is  possib le.
See comment« undert page 9 ( a ) ( 2 ) .  F ifte e n  f t .  
depth may be a b e tte r  l im i t  fo r  Standard Practice  
ra th e r  than 20  f t .
The d is tin c tio n  between short-term  and long-term  
is  very d i f f i c u l t  to  reckon with» v ir t u a l ly  no 
firm  data e x is ts . Not only stresses in  the mass 
vary w ith tim e, but environmental factors may be 
c r i t i c a l .  Twenty-four hours seems more lo g ic a l  
than seven days.

Com m ont
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bottom There may be some m erit to a llow ing steeper slopes
o f pa£e in  some cases. The Task Force ind icated  th a t
la s t  two slopes f l a t t e r  than 1 > 1  were probably not necessary
lin e s  fo r  worker s a fe ty . Slopes of l i l  wore recommended

fo r  most conditions.
F ig . 2 This p a rt ic u la r  configuration  should be made a
Case IV  p a rt o f the "guidelines" proposed by NBS. While

the configuration  looks good on paper, i t  may be 
d i f f i c u l t  to understand and/or enforce in  the 
f ie ld .  I f  included in  Standard P ractice the 3 f t .  
max bank should be re ta in ed .

( b ) ( 4 ) ( i ) b .  See the f i r s t  four lin es  a t the top o f page 13* 
Table 2 is  necessary in  Standard P ractice  only i f  
F ig . 3(b) is  re ta in ed . Moving the option shown 
as F ig . 3(b) to the Guidelines removes the need 
fo r  Table 2 which is  confusing and also removes 
the need fo r  special tables and figures o u tlin in g  
the placement o f shoring in  the lower p a rt of the 
d itc h .

( b ) ( 4 ) ( i ) c .  For Standard P ra c tice  i t  may be worthwhile to  
include a l l  surcharges, includ ing allowances fo r  
heavy equipment, in  the adjusted depth. The Task 
Force recommended a minimum o f 300  pounds per 
square foot fo r  surcharge. D r. Yokel has g re a tly  
s im p lifie d  Table 3 but i t  s t i l l  can be confusing. 
Moving Table 3 to  the Guidelines and g re a tly  in 
creasing the surcharges to  allow  fo r  heavy equip
ment may lead to ’'overdesigned" shoring and 
s h ie ld s , but Standard P ractice  would thereby be 
g re a tly  s im p lif ie d .

( i i ) b .  The Task Force recommended a 500 lb  g ra v ity  load.
( i i ) c .  This statement is  not c le a r . Does th is  mean a

240 f t - l b  impact load per square foot? The en tire  
( i i ) c .  should become a p a rt o f the Guidelines and 
removed from Standard P ra c tic e .

( i i )  This e n tire  section devoted to the required
strength of shoring systems, trench shields and 
trench boxes needs to be moved to the G uidelines.

b. I f  some of the previous suggestions are fo llow ed,
hydraulic  shores and other assemblies can be 
brought in to  Standard P ra c tic e . At a meeting in  
October, 1980 w ith NBS and members o f the hydrau
l i c  shoring industry i t  was agreed th a t reason
ab ly simple charts fo r  the se lec tion  of 
shores can be developed. This seems to be in  
keeping w ith Cass’ (o) recommendations fo r  depth 
to  14 or 15 f t .  There is  no question th a t the 
re s u ltin g  system would be g re a tly  over-designed

L o c a t i o n  Com m ent i
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a t  times» but the freedom to use Standard Prac
t ic e  fo r  most work ( 2 ) and thereby not req u irin g  
the services o f an engineer seems to  outweigh 
the disadvantages o f overdesign.0

16 t . Timber shoring is  properly located in  the Guide
lin e s  i se lec tio n  must be by an engineer. The 
Guidelines are fo r  the use o f licensed profess
io n a ls .

16 ( 5 ) C ii) The statement in  parentheses is  a va^ue perform-
la s t  two ance s p e c ific a tio n  which detracts fr^m a w ell
lin e s  s ta te d , precise paragraph.

16 ( 5 ) ( i i i )  Excavation below the bottom of the p ro tec tive
element has m e r it ; exactly  how much to allow  
is  d i f f i c u l t  to determine. C e rta in ly  
engineers can de-sign Specific , p ro tection  fo r  
unique circumstances, the Guidelines w i l l  h e lp , 
t u t  perm itting  excavation below the pro tection  
device in  Standard P ractice  w i l l  requ ire  very 
ca re fu l consideration.

18 ( a )  " . . . w i t h  s t a n d a r d s  r e q u i r e d  by a - p e g i s * e F e d - a p e h i -
* e e * T  a  r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r ,  o r  o t h e r  
d u l y  l i c e n s e d  e f - t e e . g H i a e d  a u t h o r i t y .

19 (m) Twenty-four hours fo r  short term seems most reason
ab le .

19 (o) Negotiable slope needs to  be sp ec ified ; l£ s l seems
reasonable.

19 (p) How is  a q u a lif ie d  person to be id e n tifie d ?  Unless
there is  a s p e c ific  procedure anyone can claim  to 
be a q u a lif ie d  person. No objection i f  the q u a li
f ie d  person is  perm itted to use Standard Practice  
only.

19 ( t )  same argument; use 24 hours fo r  short term.
19 (aa) S tab le Slope. A meaningless term unless i t  is

a rrive d  a t by a licensed engineer. This term has 
no place in  Standard P ractice !

20 (gg) Working loads are best relegated to the Guidelines
where they can be d e a lt w ith by an engineer.

P a g *  L o c a t i o n  Com m ent

r o \
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i

There must be d e a r  separation between Standard P ractice  
and c^ses where an engineer has c e r t i f ie d  the procedure to be 
fo llow ed.

I t  is  recommended th a t Standard P ractice  be perm itted to  
a depth o f cut o f 1 5  fe e t i  th is  includes most excavation and 
trenching work. At depths g rea ter than 15 fe e t ,  or fo r  specia l 
work, the engineer must assume f u l l  re s p o n s ib ility  fo r  the 
design o f•th e  p ro tec tive  system. The 15 f t .  depth needs v e r if ie d .

Standard P ractice  must be w r itte n  such th a t the p ro tective  
measures re s u ltin g  from the ap p lica tio n  of Standard Practice  
are observable, measurable, understandable by a l l  p arties  (w ith  
ap p lica tio n  of the regu lations) and provide fo r  the safety  and 
health  o f the worker. I t  is  recognized th a t Standard P ractice  
may a t times re s u lt  in  su b stan tia l overdesign, hut th is  would 
not be new to the construction f ie ld .

I t  is  an tic ip a ted  th a t competent or q u a lif ie d  persons work
ing fo r  the contractor would se lec t methods w ith in  Standard 
P ractice  to p ro tect workers, but th a t any deviation  from Standard 
P ractice  would need to  be designed by an engineer. The engineer 
is  recognizable by a professional lic en s e .

Several items which need consideration! construction
r ig h t o f way requirem ents, . to x ic  m ateria ls  , sa fe ty  program as 
an item in  the b id  document, s o i l  conditions and u t i l i t i e s  in  
the bid document and b e tte r  sa fe ty  education fo r  a l l .  The Task 
Force f in a l  rep o rt l is t s  other concerns.

Sum m ary

130

(9)



D R A F T
%

♦

RECOMMENDATIONS9

1 . Use Standard P rac tic e  to a depth of 15 fe e t .

2 . Over 15 fe e t  or where Standard P rac tice  is  changed an 
engineer must assume f u l l  re s p o n s ib ility .

3 . Standard P ractice  must be observable, measurable and 
understandable by a l l  p a rtie s  a,nd above a l l  must be 
e f fe c t iv e .

k. Competent and q u a lif ie d  persons working fo r  the contrac
to r  would se lec t methods w ith in  Standard P ractice  but an • 
engineer would be required where deviations occur.

5 . Construction r ig h t-o f-w a y  needs to be considered.
1

6 . Toxic m ateria ls  need to be considered.

7 . A s a fe ty  program needs to be ou tlined  in  the b id  documents.

8 . S o il conditions and u t i l i t i e s  need to  be considered in  the 
bid documents.

9* S a fe ty  education is  a must fo r  a l l .

(9b>

131



D R A F T

R e f « r e n e « s  »

2*. B uilding and Construction Trades Department AFL -  CIO. 
Trenching Hazard Id e n t if ic a t io n  Task Force; F in a l Report. 
Prepared fo r  the N ationa l Bureau o f Standards; B uilding  
Safety Section} James 0. Bryson- C h ie f. A p r i l , 1977«

2« H inze, Jimmie and Nicholas J . Carino. A Study o f Work 
Practices Employed to P rotect Workers in  Trenchesj NBSIR 
80-1988« N ational Bureau of Standards. March 1980.

3* Salomone» Lawrence A. and F e lix  Y. Yokel. Proceedings, 
Federal Workshop on Excavation S afe ty , September 19 and 
20, 1978» N ational Bureau.of Standards. Ju ly , 1979»

k. Yokel, F e lix  Y . ,  R ile y  M. Chung and Ronald L . Stanevich. 
New Concepts fo r  Construction P ractice Standards fo r  
Excavations. Concrete Pipe News; pages 28-33« vo l 33 
no 2 , A p r i l ,  1981*

5* Thompson, Louis J. and Ronald J. Tanen'baum. Excavations, 
Trenching & Shoring! the re s p o n s ib ility  fo r  design and 
s a fe ty . Sponsored by the Associated General Contractors 
of America. A repo rt of 'the Texas A 4 M Research Founda
t io n . College S ta tion  Texas. September, 1975*

6 . Cass, W. M artin  "Red". Common Sense in  the Common Trench. 
Equipment Guide-Book Company; 2800 West Bayshore Road,
Palo A lto , C a lifo rn ia  9*003* 1979*

182



IlI 1

t o n a t e l i  General Contractors

CUum % HUHKfOBT. HXIH8TOH, lOUHVIlU «W »APUCAH

fliiN Aidnu Kiply To:

RECOMMENDED CHANGES TO 
WORKING DRAFT 

SUBPART P 
2/20/81

Page 5 1926.650(d) Reword "Planks shall be Installed 1n a manner to reduce the
probability of tripping."
(g) Need to define what 1s meant by "Exposed To Vehicular Traffic".
(1) To restrictive; does not allow for the driver to stay in vehicle 

with cab protection. In most cases driver 1s exposed to a greater 
hazard outside of his/her vehicle. Remove second sentence.

Page 7 ~~ 1926.651(g) Remove words "substantial stop logs cr barricades shall be
installed." Reword: I f  possible, the grade should be away from the 
excavation, when mobile equipment is utilized or allowed adjacent to 
excavations.
(1) Delete (This provision is covered under Air Pollution Standards).
(k) Delete (Should only apply to long term usage).

Page 8 Delete (Any structural ramp of this type would normally be in the project
plans and specifications).
(p) Support the 5* trench. Also consideration should be given to the 

exit through pipes (48" in diameter and larger) in the trench. This 
would eliminate the emergency exit on a ladder with mud on the boots.

(q) Start paragraph with words "Proper Shorelng".
(r) Delete: repetitive of (q).
(t) Delete: Does not define unstable soils; to restrictive.

Page 9 1926.652(a) (2) Support 24 foot.
(2)(a) Support qualified person.

Page 10 (3) Support 24 t't. and an engineer.
/

Page 11 Table 1 Soil Type 
_ 'A "

12* or less 
TT1 “ "  ...

T2'& greater
v = r -

Start Slopinq 
5‘ levef-

B 3/4:1 1:1 3’ level
C 1:1 1:1 O' level

X
1

y

-  1 -
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Notes: 1) Use of Normal Construction Equipment used In the Trenching operation
should not change the sloping requirements.

2) Type C: Soft Soils should not include cohesive soils defined under ’

Figure #2 Should be changed to consider depth at which slope would start.
(See recornnendations under Table 1).

b. To restrictive.

Table #2 More time for study is needed.

Additional comments:

1. Too much emphasis is placed on sheeting and shoring systems for semi
permanent excavations, such as building foundations?

a) Concentration in regulation changes seems to be on building excavations.
b) Greatest need is for uniformity of enforcement, clarification of regulatic 

and training of compliance officers is in open trenching projects.
c) Regulations, even with proposed changes are s t i l l  not simple enough for 

average compliance officer to comprehend. Regulations are not definitive 
enough to accurately classify various soil types. Most charts are thrown 
out window when decision as to bracing is made. Most superintendents rely 
on experience.

2. All backfill material is not soft or unstable, yet regulations assume so.

3. 1926.651(c) is redundant, is covered in several other regulations.

4. Short term trench opening should be less restrictive and should re-conside’ 
the effect weather has on long term trench openir,3 1n evaluating soil typ

Presented: June 16, 1981, Atlanta, Georgia
Comments Made by: Michael D. Maguire on behalf of A.G.C. of Kentucky which

represents Chapters in Louisville, Lexington and Paducah, 
Kentucky.

-  2 -
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June 25, 1981

E ffic ien c y  Production, In c .
P.O. Box 2*4-1 26 
Lansing, Michigan M-8909

A ttn : H r. John Cook

Re: Comments on "Working D ra ft o f Suggested Revision
in  Subpart P of the Safety & Health Regulations 
fo r Construction based on B uilding Science Series 
Report BSS 127" by F e lix  T. Yokel dated 2/20/81

1926.652 - S pec ific  Shoring. Shielding & Sloping Requirements

(a ) (1 ) a. Change to excavations less than lf f t .  (vs. 5 f t . )
(a ) (2) Change to excavations g reater than 2V f t .  (vs. 20 f t . )

a. . . .  'must be determined by an eng ineer'.
(a ) (3 ) Change to 2*+ f t .  (vs. 20 f t . )  and use engineer

(vs. q u a lif ie d  person)
(b) Standard P ractice

(1) Change to 7 days (vs. 2>+ hours) - ( th is  needs
documentation or a t le a s t more study).

(V) ( i )  Determ ination of adjusted depth
(a) e lim inate  the 2 ' surcharge here and in  Figure 3 (&)>

th erefo re  adjusted depth equals actual depth H as
determined by a q u a lif ie d  person

(b) e lim in ate  the 2 1 surcharge in  fig u re  3  (b ) , make 
adjusted depth equal to actual depth.

Page m  -  e lim in ate  Table 2. w

(Discussion -  the 2 ' allowance fo r  sp o il p iles  is  not 
needed in  many cases, e .g . paved s tree ts  -  t r a f f ic  
m aintained; and is  not enough in  many other cases erring  
on the side of danger. The design depth should be 
selected by a q u a lif ie d  person based on actual f ie ld



E ffic ie n c y  Production, In c .
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June 25, 1991

conditions. This obviously includes sp o il p iles  (which 
may be 1 0  f t .  instead o f 2 f t . )  and any other surcharge 
loads which oust be included in  the estim ation of 
depth of cu t. Table 2 is  an e f fo r t  to la y  down em pirical 
ru les fo r adjusting depths but i t  is  not co n tro llin g  and 
merely w i l l  confuse f ie ld  personnel. We assume th is  
tab le  is  based on a Rankine or Coulomb theory fo r sloping 
b a c k f i l l  u t i l iz in g  a fa i lu r e  wedge o f earth loading the 
re ta in in g  s tru c tu re . The actual depth would control 
u n t i l  you a rr iv e  a t an exceedingly deep cut. For example, 
i f  H = 20 f t . ,  slope 1 :1 ,  adjusted depth equals 3 times 
H equals 60 f t . ,  which means w ith in  the normal range of 
excavation the actual depth of cut must exceed 60 f t .  
before Table 2 co ntro ls . Hopefully in  excavation 
decisions of th is  magnitude an engineer would be 
In ves tig a tin g  a method of determining la te r a l  earth  
pressure based on engineering p rin c ip le s  and accepted 
s o ils  mechanics data av a ila b le  to him and Table 2 would 
be of no value to h im .)

(»0 (1 )
c. de lete  the reference to a 2 f t .  surcharge allowance. 

(Table 3 and Figure 3 (c) would probably be h e lp fu l 
to f ie ld  personnel who might be required to evaluate  
the e ffec ts  of heavy equipment in  close proxim ltv  
to the trench excavation fo r depths up to 20 f t . '

Page 11 -  Table 1
Type B.medium s o il should be we 30 lb s . / f t 3  in  accordance 
w ith  generally  accepted engineering p rac tice . This covers 
sand, grave l, sand-gravel, clayey sand-gravel and s i l t y  
sand w ith  u n it weights ranging from 1 0 0  to 1*+0 lb s . / f t 3  
and f r ic t io n  angles from 28 to *+? degrees. S o il 
c la s s ific a tio n s  exerting  pressures greater than 30  lb s . / f t 3  
such as c la y - s i l t ,  c lays , uniform s i l t s  and hydrostatic  
conditions are specia l cases which generally  exert 
pressures greater than kO lb s . / f t 3  and require more 
d e ta ile d  analys is .
We also f a i l  to understand why the "steepest allowable
slope" should be any d if fe re n t  fo r  depths greater than
12 f t .  then i t  i 3 fo r  depths less than *2 f t .  We propose 
they should be as fo llow s in  accordance w ith average angle 
of repose, Tegardless o f depth:

Type .-.A 3 A  h o rizo n ta l : 1 v e r t ic a l
B h o rizo n ta l : 1 v e r t ic a l
C 3 h o rizo n ta l : 1 v e r t ic a l
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(V) ( i i )  Required Strength of Shoring Systems1

a .  Change to -  la te r a l  pressure a t  the bottom of 
excavation equal to the equivalent weight e ffe c t  
(we ) in  Table 1 times the depth o f cut w ith  la te r a l  
pressure diagram appropriate to the construction as 
determined by an engineer. (Discussion - the 
present statement is  an over s im p lif ic a tio n  more 
correct fo r  c lose ly  cross braced shiet'.ng, but not 
applicable to trench boxes and not correct fo r  a l l  
cases of braced sheeting ).

c. Delete the e n tire  la s t  sentence. Allowing a 33# 
allow able stress increase would reduce the safety  
fa c to r against y ie ld  fo r  A36 s te a l to 1.12. This 
approach is  not recognized by any known bu ild ing  code 
and I f  reasonable c r i t e r ia  is  used fo r  determining 
la te r a l  earth  pressure i t  is  unwarranted.

(5) Special Provisions
( i l l )  Excavation up to 3 f~ . below the bottom of . . . »

1926.6?? D e fin itio n s
(m) Long term excavations -  which are open mors than 

7  days.
( t )  Short term excavations -  which are open 7 days or 

less .

Guidelines Supplementing Subpart P o f the Safety and Health
Regulations fo r Construction

Page 22 -  Section 2 Strength Requirements fo r Pre-Designed 
Shoring Systems, Trench Boxes and Trench Shields 
to  be used in  the Standard P ra c tic e .

2.1 Design of Shoring Systems
A. Delete the 33^ increase in  working stress . The 

la te r a l  pressures should be accurate ly  estimated and 
no d is tin c tio n  made in  working stresses as to short 
or long term loading.

B. Delete 1 .3  times the working load -  use 1.7  fo r  short 
and long .term excavations.

2 .2  Loads Acting on Shoring Systems, Trench Shields and
F re n c h  Boxes'"
2 .2 .3  L a te ra l S o il Pressures -  See comment (V) ( 1 1 ) a .  

Trench boxes are designed on the basis o f 
y ie ld in g  supports fo r  ac tive  s o il  pressure ra th er  
than passive pressures as in  the case of cross 
braced sheeting w ith  nonyielding supports. This 
e n tire  section should be re -w r it te n  to make th is  
d is tin c tio n .

t

1
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Pas« 25 -  F Iju re  1. L a te ra l earth  pressure diagrams are fo r  
braced sheeting, th is  fig u re  should be revised or 
supplemented w ith  diagrams applicable to trench  
boxes, i . e .  tr ia n g u la r  or prism atic  not rectangular.

2 .3 .2  Rating Procedures
The annual renewal o f th is  ra tin g  may be a worthy ob jective  
but is  im practica l and not enforceable. Why ro t a 
statement to the e f fe c t  th a t i t  Is  the contractor's  
re s p o n s ib ility  to p e rio d ic a lly  inspect trenching 
equipment and insure they are in  sa tis fa c to ry  condition.

Page 37 Section 5 (b) Delete la s t  se^l^nce allowing 33£
Increase
Section 5 (c ) Delete "1 .3  times the working load fo r  
short-term  excavations.

Page WO Add la t e r a l  earth pressure diagrams fo r the active
s o ils  case u t i l iz in g  Ranklne and Coulomb earth pressure 
so lu tio n s .

R espectfu lly  submitted, 

McCLURG A ASSOCIATES, INC.

C U U L l ' T U l -
A llen  J . w ^ b e r, P .E .

AJN/cJ



STATEMENT OF POSITION AND RECOMMENDATIONS ON REVISION 
TO SUBPART P OF THE SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION

PRESENTED BY

THE MAJOR MANUFACTURERS OF TRENCH BOXES 
AND TRENCH SHIELDS OF THE UNITED STATES

John B. Cook
Efficiency Production, Inc. 

Wendell Wood
Griswold Machine & Engineering
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A review in detail has been made of the proposed revisions In Subpart P 1926.650 -  

.651 -  .652 and the attached guidelines and appendix.

This review was made by, and on behalf of, the major trench box manufacturers of 

the United States, and represents their consenus opinion of the changes 1n the 

proposed standards.

I t  1s our position that the Intent to clarify and simplify, as 1t relates to the 

revised changes of Subpart P. has failed, and 1n fact, has made 1t more confusing and 

more d ifficu lt to apply 1n the fie ld . The proposed design criteria as they relate 

to trench boxes do not conform to accepted engineering practices, and at the proper 

time we have specific reccrnnendations for changes 1n the proposed revisions.

GENERAL STATEMENT OF POSITION



L i. Page 1

1926.650*ENERAL PROTECTION REtX/ REMEMTS -  NO COMMENT 

1926.661 -  SPECIFIC EXCAVATION REQUIREMENTS

. i
PACE
3 -  1̂ em (s) Should rtad . . .  Portable trench boxes or sliding trench shields

mty be us«* for the protection of personnel. Where such trei,_ii 
boxes or trench shields are used they stall be designed, constructed- 
and maintained In a manner which will provide equivalent protection 
to that provided by thi shoring required for the excavation as 
defined by accepted engineering practice.

1926.652 -  SPECIFIC SHORING. SLOPING AND SHIELDING REQUIREMENTS
PAGE
9 -  Item 2a Should read . . .  Qualified Engineer

10 - ,J>m b (2) b (3) Should read . . .  Engineer

-10 -  Item (b) (1) Change to 7 days
/
10 - Item (4) (1) Based upon the education, training and experience of our professional

engineers, I t  is our position that there 1s no foundation in standard 
practice for the application of an adjusted trench depth standard a; 
delineated 1n section 1926.652 (b) (4) (1).
We 'recommend that this section and It 's  tables 2 and 3 and figure 3 
be eliminated tn their entirety.

10 - item (4) (1) a We recognize the importance of surcharge loads and 1t should be
dealt with within the realm of accepted engineering practice. We 
reconnend the elimination of section 4 1 -  a,b, and c and table 2.

11 Regarding table 1 on page 11 - type B medium soil should be (we)
30 lbs./FT3 In accordance with generally accepted engineering practice. 
Regarding slopes In table 1 page 11 -  the steepest allowable slope 
table« 1n our opinion, does not conform to standard engineering practice

13 -  item (11) a Should read . . .  lateral pressure at the bottom of excavation equal to
the equivalent weight effect (We) 1n table 1 times the depth of cut with 
lateral pressure diagram appropriate to the construction as determined 
ty an engineer.
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•Wt o b je c t to  t h t  foo tno tes a ttached  to  ta b le  1 as being too 
^  tech n ica l and overly  complicated fo r  In te rp re ta tio n  by f ie ld  

personnel» and recoooend they be t1»p1tf1ed.*

1 3  (11) c The l a s t  paragraph o f th i s  sec tio n  should re a d ... .s h o r in g  system
sh a ll be designed In accordance w ith accepted ¿engineering p rac tices .

13 ( l i t )  Should read... Shoring systems and trench shields shall be selected
Paragraph 2 on basis 0f  accepted engineering practice.

13 (111) (a) Trench shields, trench boxes, and prefabricated strutwale assemblies
and other prefabricated assemblies shall be rated for the maximun 
depths 1n Type A, B, and C soils 1n which they can be used and 
selected accordingly.

16 -  Item (4) (111) (c) Should i*ead.... prepared by an engineer.

16 -  Item (5) (111) Should read . . .  Excavation up to 3 feet below the bottom of
sheeting, trench boxes, or trench shields, excavation up to 3 feet 
below the bottom 1s allowable in short term excavations, (and we 
agree with Items a t  b.)

1926.653 -  DEFINITIONS APPLICABLE TO THIS SUBPART

18 a .Should read . . .  Accepted engineering practices, those requirements
or practices which are compatible with standards required by a 
registered professional engineer.

18 c Me reccnmend the el1m1nation of this Item.

19 ■ Should read... Long term excavat'dns are excavations that are open
■ore than 7 days.

19 o Should read... Negotiable slope is a slope on which a person can
egress from or 1 n5»i*s to an excavation with relative ease and speed 
to insure reasonable safety.

19 t  ' Should read... 7 days or less.

19 s Should read... See figure 4. (Correction)
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CUIDaINES SUPPLEMENTING SUBPART P

22 -  2.1 First paragraph should read... Shoring systems, trench shtelds, and
trench boxes shall be designed 1n accordance wlttf accepted engineering 
practices.

22 -  2.1 A Should read... Are not 'to exceed 1.0 times the allowable woricing
stixsses....

22 -  2.1 B Change 1.3 to 1.7

22 -  2.23 Should read... Lateral pressure at the bottom of excavation equal to
th* equivalent weight effect (we) In Table 1 times the depth of cut, 
with lateral pressure diagram appropriate to the construction as 
detenained by an engineer, and figure 1 should be eliminated.

He question how the annual renewal cf the rating can effectively be 
accomplished.

"Is i t  the Intent that Appendix A become a part of Subpart P?"
I f  the answer 1s yes, and Appendix A 1s to become a part of Subpart P 
we would like to take exception to several specific Items that, as 
they were applied to Subpart P, do not conform to accepted engineering 
practice.”
Should read... Allowable stresses should be determined 1n accordance 
with the applicable standards.

Should read.. . .Ultimate strength, rather than working stress design 
■ay be used whenever such a procedure 1s stipulated in the applicable 
standard or load capacity Is determined by test. Ultimate loads 
Should be taken as 1.7 times the working load 1n accordance with 
accepted engineering practice.

38 A.S.3. First paragraph 1s O.K.
Add second paragraph, which should Include a diagram covering the 
active soil pressure case utilizing either the Ranklne or Columb 
solutions.

27 - 2.3.2

30

37 -  5. (b)

37 - 5. (c)



11 No COMMnt

12 No consent t

#3 No comment on 24 foot limitation.

On question of should qualified person be substituted for engineer... 

"Ho, as 1t relates to this specific question. There are other areas 

in the working draft where qualified person should apply."

14 7 days. We do not need more conservative requirements.

15 We feel that the allowable slope in taJle 1 1s not 1n accordance with

acceptable engineering practice and that the stable slope concept 

should be used.

#6 No conment

#7 Yes, and should be conveyed as part of the definitions.

#8 No connent

19 Yes

110 Yes

#11 No conment

#12 No

#13 No -  Statement should not be deleted.

* ANSWERS TO HR. YOKa'S QUESTIONS
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7. SAN FRANCISCO, CALIFORNIA, WORKSHOP - WRITTEN COMMENTS, 
CORRESPONDENCE AND INFORMATION



S T : « - « .  J. H . K L E IN F E L D E R &  A S S O C IA T E S  " Z L T Z
CW *■ *****  CIOTtCMNICAl CONSMTANTS • MATERIALS TI ST INC •Ml"  *• '»>«»*»0«UM C. DAVID c MATMVMIC MAIL I MAMONtT mi OtVMMC (OUtCVAaO. UOTt M

** W**T wmni t can«, ca Mm
mi» m o ini«*

July 10, 1981

Mr. Felix Yokel 
U.S. Dapt. of Commerce 
National Bureau of Standards 
Bldg. 226, Rm. B162 
Washington, D.C. 20234

Subject: San Francisco OSHA Subpart P Workshop
Dear Felix:
Listed below are my comments on the workshop and OSHA Draft.
General
Z like your idea of an industry committee representing Contractors, 
Engineers and Workmen carrying the final draft to the powers that 
be in OSHA. This would have to be a well balanced committee.
I imagine A.G.C. would represent contractors, ASFE the design 
profession, but I don't know who would represent the workmen.
Specific Comments
1. I am not sure that those representing labor are informing 

their people that following the "standard of practice" or 
an "engineered" system will only reduce risk, not eliminate 
it.

2. Section 1926.651 (P)
5 ft. exit requirement sounds reasonable 
Wide excavations could be exempt 
1 am not sure ab^ut large pipes 
Negotiable slope may be difficult to define

3. Section 1926.652 (a)(2)
I don’t believe that the standard of practice should 
go below 20 ft.

. An exploration program should be required in 
excavations deeper than 20 ft. In some cases 
it may be wise to have a geologist involved as 
well as geotechnical engineer. The geol./engr. 
should determine the design parameters. If a
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H. KLEINFELDER & ASSOCIATES M r. F e lix  Y o ke l
J u ly  1 0 , 1981
Page 2

professional engineer is required to design the 
shoring, he should be an engineer qualified in 
the area of shoring design. If you are not going 
to require a qualified engineer, some checking 
mechanism should be set up, requiring the 
signatures and dates of the designer and the 
checker. (A professional engineer may be 
required by law in some states).

4. Section 1926.652 (b)(1)
Short term excavation cannot be dropped without 
revising your design loads. I can see the 
desirability to drop it in some localities, but 
not nationwide. Maybe it could be increased to 
3 days. Many changes can occur in 7 days.

5. page 11, Table 1
The "stable slope" concept must be kept since 
the standard of practice is not conservative 
enough to be used blindly.

6. Page 12, Figure 2
Four (4) ft. seems to be working in California.

7. Section 1926.652 (b)(4)(ii)
I see no probleT with the existing fon.iat.

P. Section 1926.652 (b) (5) (ii)
No comment

9. Section 1926.652 (b)(5)(iii)
The sentiment was for 2 ft.

10. This work is normally out of the Architects field.
11. I like the idea of having a competent person in the field.

Certainly the designer will ;iot be in the field.
12. Maybe it could be replaced with "soil or rock movement

that can cause physical harm to workers."
13. Old Section 1926.651 (c)

No comment

I appreciate the opportunity of attending your workshop.
Sincerely,
J. H. KLEINFELDER 6 ASSOCIATES

/jJames H. Klelnfelder 
JHK:dc v/President I L G
cc: Bill Zoino k\1
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Dr. Yokel is to be commended for his efforts to improve upon 
the Occupational Safety and Health Administration, (OSHA), 29 
CFR Part 1926. Subpart P, Excavation, Trenching and Shoring Reg
ulations document.

The Building and Construction Trades Department, AFL-CIO has 
been supportive of and assisted Dr. Yokel, where possible, since 
he began work on this project with the National Bureau of Stand
ards in June, 1976.

in January, 1977 the B&CTD began the planning stage of a 
"Trenching Hazard Identification Task Force" , hereinafter called 
the Task Force, to help the NBS obtain employee input aimed at 
hazard identification. In March, 1977 the Task Force met for a 
four day "retreat" type workshop; the six labor and management 
members brought with them 182 years of experience in trenching 
and related work. The charge was "to identify procedures and 
conditions that create safety hazards during excavation and 
trenching operations". Others present for thr deliberations 
were Jim E. Lapping, Director of .Safety and Health, EiCTD as
ioordinator; Felix Y. Yokel as Technical Observer for the NBS

*and Jack L. Mickle, Chairperson. The final report (1) was filed 
with the NBS in April, 1977. The final report appears in append
ix G of NBSIR 80-1938 (2).

In September, 1978 Dr. Yokel (3) presented the preliminary 
findings and recommendations of the NBS study. Out of that two- 
day workshop came the agreement for this series of workshops to 
bring the results of Dr. Yokel's NBS study to the attention of 
labor, management and engineers in the field. Actually the 
essence of the working draft we are using for this workshop was 
printed in the Concrete Pipe News (4) in April of this year.

Since the 1978 workshop the BleCTD has responded to a number 
of requests for criticisms of drafts by Dr. Yokel.

Numbers in parentheses refer to references given at the end of 
this paper.

*
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Two premises underlie all remarks and criticisms given in
th is  c 'i t iq u e i

Ttet the worker be assured of safe and h e a lth fu l 
working conditions» and
th at the journeyman worker and the compliance 
o ff ic e r  as w ell as the management representative 
be able to fu l ly  understand the precautions that 
have been taken and the p ro tective measures that 
have been provided to assure worker safety and 
health , or th a t the safety of the worker on the 
job be placed in the hands of a licensed profess
io n a l.

The f i r s t  premise is  spelled cut in  the preamble of the 
Occupational Safety and Health Act o f 1970.

The second premise assumes th at an average journeyman or 
compliance o f f ic e r ,  using the o f f ic ia l  OSHA regulations govern
ing excavation and trenching s a fe ty , can determine whether or 
not the safety provisions on any jo b s ite  are in  compliance with 
the appropriate regu lations . I f  the provisions are not "stand
ard practice" as outlined in  the regulations then there must be 
a c e r t if ic a te  issued by a licensed professional which assures 
the worker th a t the jo bs ite  safety and health  measures have been 
designed by and c e r t if ie d  by the licensed professional.

There are undoubtedly many "competent persons" and "quali
fie d  persons* who are quite capable of designing a safe w orksite, 
but how are they to be id e n tif ie d  by the worker or compliance 
o ffice r?  The license is  the evidence. A l l  licens ing  laws have 
encountered competent or q u a lif ie d  persons and have eventually  
incorporated them in to  or excluded them from prac tice . While 
there are probably qu ite  capable people who know a great deal 
about medicine or law t the prudent in d iv id u a l seeks the licensed  
p ra c tit io n e r  when medical or le g a l opinions or services are 
sought.

Actually suggesting that registered engineers need to be 
consulted is not new with this suggestion. Thompson and Tanen- 
baum (5) racommend substantial involvement of registered engin-

(3)
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•era in construction activitieo requiring trenching or excav- 
ions.

In view of the foregoing, th is  discussion w i l l  be concerned 
wi'th only the f i r s t  20 pages of Dr. Yokel working d ra ft  which 
outlines “standard p rac tic e " . Even portions of the f i r s t  20 
pages probably belong in  the "guidelines" which have been in 
cluded to ass is t professionals. I t  is  also assumed that only 
the "standard practice" w i l l  event^^J-ly be recommended fo r in 
clusion in the OSHA regulations Subpart Pj Dr. Yokel has in d i
re c tly  suggested th a t by what was included in  the a r t ic le  which 
he co-authored in  the Concrete Pipe News (4 ) .

(*>
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COp'jyZilTS ON SE1ECTEL ITEl’S  GK PAGES 1 - 2 0  OF THE WORKING DRAFT

2

5

5

Pag«  L o c a t io n  Comment

1 item 3 ? .boxes. I t  is  addressed to contractors, shoring
manufacturers and e n g in e e rs ...” Why address i t  to 
the contractor unless the contractor is  also an 
engineer?

2  item 5 " ...w h ic h  would aid f ie ld  personnel and contrac
tors in  the se lection  of shoring." Once again, 
these persons are going to be dealing w ith  the 
standard practice  unless they are licensed pro
fessionals in  th e ir  own r ig h t .

la s t  Note th a t a q u a lif ie d  person is  not an engineer
lin e  (recognizing th^.s as ju s t an example)
A ll  The items lis te d  on pages 3 and k w i l l  be consider-
Issues in d iv id u a lly  as they encountered in  the te x t.
(g) ..b e  provided w ith and s h a ll be instructed (re 

quired) to  wear . . . .
( i )  . . . s h a l l  be perm itted under loads bandied by

pewer-flhevfeleT-derrieke-r-er-heistB* (equipment).
This item is  too sp ec ific  fo r  not l is t in g  a l l  
equipment which is  used to handle loads» fo r  
example, backhoes are not l is te d .

( j )  2nd . . . o r  the shoring system, and s h a ll inereaee-pre- 
para. teetien-against-B lidee-and-eave-ine-if-R eeeeeary-r
lin e  8 (see th a t a l l  work in  the excavation sh a ll cease 

u n t i l  necessary precautions have been taken to  
safeguard employees.)

( c ) ( 1 ) s h a ll be e ffe c t iv e ly  stored and reta ined a t
lin e  3 le a s t 2 ( 3 ) fe e t  or more from the edge of the

excavation." The Task Force s p e c if ic a lly  stated  
th a t 3  fe e t was necessary fo r  proper p ro tection .

( c ) ( 2 )  " . . . m a y  u s e  e f f e c t i v e  b a r r i e r s  e r - e t h e r - e f i a e t i v e
l i n e  3 r e t a i n i n g - d e v i e e e - i B - l i e w - t h e r e e #  i n  o r d e r . . . "

Task Force recommended extending t ig h t  sheeting  
above ground le v e l as an e ffe c tiv e  b a rr ie r . Twelve 
to 18 inch extensions were discussed.

( 1 ) equipment, th$r s h a ll be 4 eeik g n e4 -an 6  construct-
l in e  2 ed  by q u a lif ie d  p e rsons i.."  Design im plies work

done by a licensed professional.
(o) This item is  s i le n t  w ith  respect to  s tra ig h t sided

p ie r  holes» some confusion has arisen because 1W /  
s tra ig h t sided holes are covered elsewhere. 80 0 ( h ) ( 3 )

(p) When employees are required to  be in  trenches k
45?} fe e t d e e p .. . ."  Leave a t ^ fe e t .

8

8

8

(5 )
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P a g e  L o c a t i o n

8  ( • )

9’ (a)(l)a

9 (a)(2)

9

9

( a ) ( 2 )a  
l in e  3
( a ) ( 2 )b 
Figure 1

10 (a)(3)

1 0  ( b ) ( 1 )
l i n e  6

" ...b o x es  or shields are used they sh a ll be de
signed (and c e r t i f ie d  as to use by a professional 
engineer and s h a ll be maintained in  a manner which 
w i l l  provide protection  fo r  the w orker.)" S trik e  
the balance of ( s ) .
Excavations less than 5 f t .  deep, except when exaa- 
4 R a t ie n - e f - th e > g F e w n d - b y - a - e e m p e 4 e n t - p e r s e n - in d * - -  
ea*es-*ha* hazardous ground movement may occur."
"Excavations from 5 ft. to 20 ft. deep.."
Why consider 24 feet? A better choice might be 
15 feet for Standard Practice. Thompson and Tane- 
bauro data (5)indicate that 87 per cent of the fat
alities and injuries occur in excavations less than 
20 feet deep and that 72 per cent occur in those 
less than 15 feet deep.
Hinze and Carino (2) s ta te  in  th e ir  summary th a t  
th e ir  " ..s tudy showed th a t most trenchwork is  be
tween 5 and 1 5  fe e t deep with the trench width 
usually bevng about 3  fe e t ."
Cass ( 6 ), speaking about the stacking o f two stand
ard 7 f t .  aluminum hydraulic shores, notes th a t 
where the trench is  over 14 fe e t deep (page 6 8 ) 
"other shoring systems should be applied" and on 
(page 7 2 ) "Maximum trench depth, th is  method, is  
15 ' (4 .58  m). Over 15 ’ (4 .58m ), see F ig . 60 .2 , 
m u lti-typ e  shoring." M u lti-ty p e  shoring shown on 
Fig 60.2 is  a d iffe re n t system using aluminum 
hydraulic shoring and plywood backing.
A maximum depth of 15 fe e t fo r  Standard Rractice 
seems appropriate.
"..sloping requirements must be determined by an 
engineer {a-^walified-persen?^ *
May lead an in d iv id u a l to be lieve th a t FOOTING A 
is  not a cause fo r concernj th is  could be danger
ous. I t  is  worthy of note th at the ro le  of the 
engineer has not been challenged a t th is  point 
where property damage as w ell as personal in ju ry  
is  possible.
See comments under« page 9 ( a ) ( 2 ) .  F ifte e n  f t .  
depth may be a b e tte r l im i t  fo r  Standard Practice  
ra th e r than 2 0  f t .
The d is tin c tio n  between short-term  and long-term  
is  very d i f f i c u l t  to reckon with« v ir tu a l ly  no 
firm  data e x is ts . Not only stresses in  the mass 
vary w ith tim e, but environmental factors may be 
c r i t i c a l .  Twenty-four hours seems more lo g ic a l 
than seven days.

C o m m en t

( 6 )
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* 1  bottom There may be some m erit to allowing steeper slopes
of P M * in  some cases. The Task Porce indicated that
la s t two slopes f la t t e r  than 1 i l  were probably not necessary
lin e s  fo r worker sa fe ty . Slopes of l i l  were recommended

fo r  most conditions.
12 F ig . 2 This p a rtic u la r  configuration should be made a

Case IV p art of the "guidelines" proposed by NBS. While
the configuration looks good on paper, i t  may be 
d i f f ic u l t  to understand and/or enforce in the 
f ie ld .  I f  included in  Standard Fractice the 3 f t  
max bank should be re ta ined .

13 ( b ) ( 4 ) ( i ) b .  See the f i r s t  four lin es  a t the top of page 13*
Table 2 is  necessary in Standard P ractice only i f  
F ig . 3(b) is  re ta in ed . Moving the option shown 
as F ig . 3(b) to the Guidelines removes the need 
fo r  Table 2 which is  confusing and also removes 
the need fo r  special tables and figures o u tlin ing  
the placement of shoring in the lower p art of the 
d itc h .

13 ( b ) ( 4 ) ( i ) c .  For Standard P ractice  i t  may be worthwhile to
include a l l  surcharges, including allowances fo r  
heavy equipment, in  the adjusted depth. The Task 
Force recommended a minimum of 300 pounds per 
square foot fo r  surcharge. D r. Yokel has g rea tly  
s im p lifie d  Table 3 but i t  s t i l l  can be confusing. 
Moving Table 3 to the Guidelines and g rea tly  in 
creasing the surcharges to allow fo r  heavy equip
ment may lead to "overdesigned" shoring and 
sh ie ld s , but Standard P ractice would thereby be 
g rea tly  s im p lifie d .

13 ( i i ) b .  The Task Force recommended a 500 lb  g rav ity  loac?.
13 ( i i ) c .  This statement is  not c le a r . Does th is  mean a

240 f t - l b  impact load per square foot? The en tire
( i i ) c .  should become a p art of the Guidelines and 
removed from Standard P rac tic e .

1 3  ( i i )  This e n tire  section devoted to the required
strength of shoring systems, trench shields and 
trench boxes needs to be moved to the Guidelines.

16 b. I f  some of the previous suggestions are followed,
hydraulic shores and otner assemblies can be 
brought in to  Standard P ra c tic e . At a meeting in  
October» 1980 w ith NBS and members of the hydrau
l i c  shoring industry i t  was agreed th a t reason
ably simple charts fo r  the se lec tion  of 
shores can be developed. This seems to be in  
keeping with Cass' ( 6 ) recommendations fo r depth 
to 14 or 15 f t .  There is  no question th a t the 
re su ltin g  system would be g rea tly  over-designed

P a g e  L o c a t i o n  Comment

( ? )
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a t tim es, tu t  the freedom to use Standard Prac
t ic e  fo r  most work ( 2 ) and thereby not requ iring  
the services of an engineer seems to outweigh 
the disadvantages of overdesign.

16 c. Timber shoring is  properly located in  the Guide
lin e s ! se lection  must be by an engineer. The 
Guidelines are fo r the use of l i^ n s e d  profess
io n a ls .

16 ( 5 ) ( i i )  The statement in  parentheses is  a vague perfonn-
la s t  two ance s p ec ifica tio n  which detracts from a w ell
lin es  s ta ted , precise paragraph.

16 ( 5 ) ( i i i )  Excavation below the bottom of the pro tective
element has merit» exactly  how auch to allow  
is  d i f f i c u l t  to determine. C erta in ly  
engineers can design s p e c ific  protection for 
unique circumstances, the Guidelines w i l l  help, 
tu t  perm itting  excavation .oelow the protection  
device in  Standard P ractice w i l l  requ ire very 
care fu l consideration.
" . . .w ith  standards required by a-Fegie*e*ed-ajpehi- 
*ee*T a reg istered  professional engineer, or other 
duly license«*. «F-Feeegn*«e4 a u th o rity . . . "
Twenty-four hours fo r  short term seems most reason
able.
Negotiable slope needs tc  be sp ec ified ; l ^ i l  seems 
reasonable.
How is  a q u a lif ie d  person to be id e n tifie d ?  Unless 
there is  a sp ec ific  procedure anyone can claim to 
be a q u a lif ie d  person. No objection i f  the q u a li
f ie d  person is  perm itted to use Stand«*rd Practice  
only.
same argunenti use 24 hours fo r  short term.
Stable Slope. A meaningless term unless i t  is  
arrived  a t by a licensed engineer. This term has 
no place in  Standard P ractice!
Working loads are best relegated to the Guidelines  
where they can be dealt with by an engineer.

P ag *  L o c a t i o n  Comment

18 (a)

19 (m)

1 9  (o)

19 (p)

19 I t )
19 (aa)

20  (gg)

( 8 )
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There must be c le ar separation between Standard Practice  
and cases where an engineer has c e r t if ie d  the procedure to be
followed.

I t  is  recommended that Standard Practice be permitted to 
a depth of cut of 1 5  fe e t; th is  includes most excavation and 
trenching work. At depths greater than 15 fe e t, or fo r special 
work, the engineer must assume f u l l  re sp o n s ib ility  fo r  the 
design of the p ro tective system. The 15 f t .  depth needs v e r if ie d .

Standard Practice must be w ritten  such that the pro tective  
measures re su ltin g  from the app lication  of Standard Practice  
are observable, measurable, understandable by a l l  parties  (w ith  
application  of the regulations) and provide fo r the safety and 
health of the worker. I t  is  recognized that Standard Practice  
may a t times re s u lt in  substantia l overdesign, but th is  would 
nor be new to the construction f ie ld .

I t  is  an tic ipated  th a t competent or q u a lif ie d  persons work
ing fo r the contractor would se lect methods w ith in  Standard 
Practice to protect workers, but th a t any deviation from Standard 
Practice would need to be designed by an engineer. The engineer 
is  recognizable by a professional license.

Several items which need consideration! construction
r ig h t of way requirements, toxic m a te ria ls , safety program as 
an item in  the bid document, s o il conditions and u t i l i t i e s  in  
the bid document and b e tte r safety education fo r a l l .  The Task 
Force f in a l  report l is t s  other concerns.

Summary

(9 )
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Over 15 fe e t or where Standard F rac tice  is  changed an 
engineer must assume f u l l  re s p o n s ib ility .

Standard Practice must be observable( measurable ar.d 
understandable by all parties and above all must be 
effective.

Competent and qualified persons working for the contrac
tor would select methods within Standard Practice but an 
engineer would be required where deviations occur.

Construction right-of-way needs to be considered.

Toxic materials need to be considered.

A safety program needs to be outlined in the bid documents.

Soil conditions and utilities need to be considered in the 
bid documents.

Safety education is a must for all.

RECOMMENDATIONS

U se S t a n d a r d  P r a c t i c e  t o  a  d e p th  o f  1 5  f e e t .

(9 b )
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Aaend the  d e f i n i t i o n  o f  E x c a v a t io n ,  Trenches,  Earthwork in  Sec t io n  
1594 t o  read*

E x c a v a t io n ,  Trenches,  Earthwork.

* (A) b a l l  Ho la .  An a d d i t i o n a l  axcava t ion  Had* ’ -ito tha  a ide s  o t 
b o t t o a  o f  a t ranch  to  p rov ide  a d d i t i o n a l  work spac

(B) B a l l a d  E x c av a t io n .  A p a r t  o f  a a h a f t  or  f o o t in g  
a x c a v a t io n ,  u s u a l l y  naar tha bo t toa  and b e l l - s h a p e d ,  th a t  Bakes the 
c r o s s - s e c t i o n a l  area a t  th a t  p o in t  l a r g e r  than th a t  above.

(C) B races  f o r  E x c a v a t i o n s .  The h o r i z o n t a l  Benbers  o f  the 
s h o r in g  s y s t e a  whose ends bear a g a i n s t  the u p r i g h t s  or s t r i n g e r s .

(D) Earthwork.  The p ro ce s s  o f  excava t in g ,  » o v in g ,  s t o r i n g ,  
p l a c i n g ,  and working any type o f  ear th  a a t e r l a l s .

(E) E x c a v a t io n .  A man-made c a v i t y  or d ep re ss ion  in  the e a r t h ' s  
s u r f a c e ,  i n c lu d in g  i t s  s i d e s ,  w a l l s ,  or  faces  formed by earth  
removal and p roduc ing  unsupported ear th  c o n d i t i o n s  by reason of  the 
a x c a v a t io n .  I f  i n s t a l l e d  forms or s i m i l a r  s t r u c t u r e s  reduce the 
depth  to  w idth  r e l a t i o n s h i p ,  an excava t ion  aay become a trench.

(7 ) Bard Compact. A l l  ear th  m a te r ia l  not c l a s s i f i e d  a s  
ru nn ing .  et-wnafcakle-r

(G) Q u a l i f i e d  Person .  A person des igna ted  by the employer who 
by reason o f  experience or I n s t r u c t i o n  i s  f a m i l i a r  w ith  tht 
o p e ra t io n  to  be per lormsd and the hazards  invo lved .

(B) Runn ing .  E a r th  a a t e r i a l  whose ang le  o f  repose i s  
• p p r o x i a a t e l y  zero,  a s  i n  the case  o f  s o i l  in  a n e a r l y  l i q u i d  s t a t e ,  
or d r y ,  unpacked sand which f low *  f r e e l y  under s l i g h t  p re s su re .
Running m a t e r i a l  a l s o  I n c lu d e s  lo o se  or d i s tu rb e d  ear th  th a t  can  
o n ly  be conta ined  w ith  s o l i d  sh e e t in g .

(1) S h a f t .  An a x c a v a t io n  under e a r t h ' s  s u r f a c e  whose depth,  
a i t h e r  h o r i z o n t a l  o r  v e r t i c a l ,  i s  such g re a te r  than i t s  
c r o s s - s e c t i o n a l  d i a a n s i o n s  such a s  those  foraed to  se rve  a s  w e l l s ,  
c e s s p o o l s ,  c e r t a i n  fo u n d a t io n  f o o t i n g s ,  and under s t r e e t s ,  
r a i l r o a d s ,  b u i l d i n g s ,  a t e .
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f j )  Sheet  F i l e ,  A f * l * »  or  sh e e t in g .  th a t  »tv  fo r«  or» o f  a 
co n t in u o u s  i n t e r l o c k i n g  l i n e ,  or  a row o f  t imber,  concrete ,  or s te e l
f i l e s ,  d r i v e n  in  c l o s e  contac t  to  p rov ide  a t i g h t  w a l l  to  r e s i s t  the 

a t e r a l  p re s su re  o f  water,  adjacent  ea r th ,  or  other  m a t e r i a l s .

(1C) Shore  ( S t r u t )  . A sup po r t in g  member th a t  r e s i s t s  a 
com p re ss ive  fo r ce  Imposed by a load .

( ) S h o r in g  System. A temporary s t r u c t u r e  fo r  the support  o f
• a r th  s u r f a c e s  formed a s  a r . t su l t  o f  excavat ion  work.

(M) S i d e s ,  t f a l l s r  and Faces.  The v e r t i c a l  o r  i n c l i n e d  earth
s u r f a c e s  formed a s  a r e s u l t  o f  excava t ion  work.

(N) S l o p i n g  e f - I a * * h .  f h e -e n g ie -w 4ih - the- fcer4«o«ta i -wh*eh-a  
pe*«-ie«)e«-ee*tfe-meter ia3>w4* i - s t a A d —if idei i n i  t e l  y-•-itr'»et-mevemefl«‘r 
A method o f  e xcava t ion  whertiby the face s  o f  an excava t ion  or trench  
are  l a i d  back to  p rov ide  p ro te c t io n  from moving ground.

(0 ) S p o i l .  The ear th  m a te r ia l  tha t  I s  removed in  the format ion  
o f  an e x c a v a t io n .

(P) S t r i n g e r s .  The h o r i z o n ta l  members o f  the sh o r in g  system  
whose s i d e s  bear a g a i n s t  the u p r i g h t s  er-earfch.

(Q) Trench. Shei}>meafl>afl~eMeavafc4» n - in -w h te h -*h e -4epfrfc 
exeeeds -% he -eve*age -v4dfeh-ef-4fcs -e fess -seefc ient— SNeavafeiens-fehafe 
a r  e -m © i» e -te h a n -l-S -# e e * -w * « le -» * -* h e -b ® fc te * 7 -9 h a # e 9 7 -ta n n e i3 7 -a n d -» if te  
exeavafeiens-a ie-f iefc-kienehesT A narrow excavat ion  made below the 
su r f a c e  o f  the ground. I n  ge n e ra l ,  the d e p th  i s  g re a te r  than the 
width at  the bottom, but the width o f  a trench at the bottom i s  not 
g r e a t e r  than 15 f e e t .

fR) Trench Jack .  Screw or h y d r a u l i c  type ja c k s  used as  c ro s s
b r a c in g  i n  a t rench  sh o r in g  systemT

(S) Trend» S h i e l d .  A sh o r in g  system g e n e r a l l y  composed o f  -
s t e e l p l a t e s  and b r a c in g ,  welded or bo l ted  toge ther ,  which support  
the w a l l s  o t a t rench  from tne ground le v e l  to  the trench button o f  
which can be moved a long  as  work p ro g re s se s .

%
4P>>— W fls « a b 4 e 7 -a s -« s e i—4 # i-A r t4 e ie -^ T — E a i th - m « te i* a 4 - e th e f - f e h e n  

* * n « 4 f lf - th « * 7 -b * e e i» 3 e -e < —4 ts - * » a t« re - e r - f c h e - 4 n f  i a e w e e - e 'f - e e i e t e d  
• • « d i t i e n S f - e e n n e t - b e - i e p e n d e d - u p e f l - t e - i e m a i n —i n - p i e e e - w - i th e a t - e K t r a  
• i* p p « r t7 - a w e h - a 8 - w e « l^ - b e - # » r « 4 s h e d - b y - e - s y s te m - * f - s h ® f

(T) U p r i g h t s .  The v e r t i c a l  aembers o f  the s h o r in g  system.

(U) t fa le r .  A s t r u c t u r a l  member i n  a h o r i z o n t a l  or  n e a r ly
h o r i z o n t a l  p o s i t i o n  used f o r  s t i f f e n i n g  or  s e c u r in g  o th er  components 
o f  concre te  forms« e x c av a t io n  s h e e t in g ,  o r  s i m i l a r  temporary  
s t r u c t u r e s .
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Adopt m h  S e c t i o n  1541 t o  roadt

¡̂ 548. E x c a v a t io n s .  m

» (a) Scope. S e c t i o n s  1540(b) through (n) and 1S41 a pp ly  to a l l  
» y ca v * t  ions,  t renches,  s h a f t s  or earthwork and e s t a b l i s h  e s s e n t i a l  
requirements  and nintaam s tandards  of  s a fe ty  In  earth  excavat ion  
work.

MOTE: (1) Whenever the te r«  " e x c a v a t i o n ( s ) * i s  used I t  a l s o
a p p l i e s  to  t renches ,  » h a f t s  and other earthwork.

(2 )^ For a d d i t i o n a l  a ha f t  and i n c l i n e  excavat ion  d e t a i l s ,  aee 
S e c t i o n s  1542 and 1543»

13) For a d d i t i o n a l  earthwork excavat ion  d e t a i l s ,  see S e c t io n s  
1544 through 1547 which app ly  to  such work l o c a t i o n s  as  borrow pTts.  
road or dam c o n s t r u c t i o n  s i t e s  and s i m P.ar work a reas .

i l l —  The Orders in  t h i s  A r t i c l e  do not app ly  to work covered by 
the Mine S a fe t y  Orders or the Tunnel S a fe t y  Orders.

(b) P r e p a ra t io n s .

S1) P r i o r  to opening an exc.-.v . . ion, the employer s h a l l  
determine whether underground " i n s t a l l a t i o n s  sucn a s ,  sewer, water,  
f u e l ,  e l e c t r i c  l i n e s ,  te lecommunicat ion l i n e s ,  e t c . ,  w i l l  be 
encountered, and i f  so .  where such underground i n s t a l l a t i o n s  are 
l o c a t e d .  ™

(2 ) When the excavat ion  work approaches the approximate  
c r o s s i n g  or p a r a l l e l  l o c a t i o n  o t such an underground i n s t a l \ a t i o n  
and danger of  a c c id e n ta l  con tac t  c r  o ' s t u rb a n c e  i s  p o s s i b l e ,  the 
exact  l o c a t i o n  s h a l l  be determineSTby a ppropr ia te  means before  
proceed ing .  When i t  i s  uncovered, adequate p ro te c t io n  s n a i l  be 
p r o v i ded ¿or  the e x i s t i n g  I n s t a l l a t i o n .

?T) A l l  known owners o f  underground f a c i l i t i e s  In  >the area  
ved s h a l l  be adv i sed  o f  proposed work a t  least,' 43 Working hours  

p r i o r  to  t h e ' » t a r t  o f  e xcava t ion  work. >— '

E xcep t ion :  Emergency r e p a i r  work to  underground f a c i l i t i e s .

(4 ) T i e e s .  b o u ld e r s ,  p o le s  and o ther  su r fa c e  encumbrances 
l o c a te d  so  a s  to  c re a te  a hazard to  employees invo lved  in  excavat ion  
work, o r  in  the  v i c i n i t y  thereo f  a t  any time dur ing  o p e r a t i o n s ,
• b a i l  be removed o r m a d e  aa fe  be fore  excava t in g  i s  begun.
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fc) Exposure.

I I )  Wo M p l o y t r  » h i l l  e i u n  o r  permit h l t  t a p lo y t e s  to  work In 
o r  >d]«c«nt  to  i n y  « « c i v i t i o n  u n t i l  « reasonable  exar ina t lo r ,  o.. sane 
bas  been made by a q u a l i f i e d  person to  determine that  no "
x e c o g n iz a b le  c o n d i t i o n s  e x i s t  expos ing them to in ju ry  from p o s s ib le  

tng  g round, "S E Ç j
, ( 2) E x c a v a t io n s  « h a l l  be inspected  by « q u a l i f i e d  person a f te r  

»ve>y ra in s to rm  or other h a z a r d - in c r e a s in g  occurrence and the 
p r o t e c t i o n  « g a in s t  s l i d e s  and c a v e - ln s  shaTT be lncreas. -d, I f 
necessary. '  before  employees «re permitted to enter the excavat ion .

«
(d) P r o t e c t i o n .  E m p l o y s  who ous t  enter excav a t ion s  5 feet  or 

■ o r t  in  depth s h a l l  be protected  by a system o t s h o r in g ,  s l o p in g  of  
the ground, benching,  or  other « H e c n i v e  means «s provided! by thesey i  i c  “  * _  _  f _ J  ^  T _ _ w i f c g w . i v g  w c a n a  _ l_  _ _ _  _ _ _ _ _ _
O rder s .  P r o te c t i o n  for  employees who must work in e x c av a t io n s  l e s s
than 5 feet  in  oepth s h a l l  a l^o  be provided when examination  by a 
q u a l i f i e d person i n d i c a t e s  tha t  hazardous g round movement may be 
expected .

(e) S p o i l .

( I )  Excavated m ate r ia l  » h a l l  be prevented from f a l l i n g  back 
in to  che area where employees are working.  Th is  s h a l l  be done by 
l o c a t i n g  the s p o i l  a t  a d i s t a n c e  from the edge of  the excavat ion  
c o n s i s t e n t  with  the charac ter  o f  the m ate r ia l  and the nature of  the 
o p e r a t i o n s ,  but u n le s s  otherw ise  conta ined.  In~no case s h a l l  be 
excavated m a te r ia l  be placed c lo s e r  than 2 feet  from the edge of  
e x c a v a t io n s .

|2) No aethod th a t  d i s t u r b s  the « o i l  that  I s  in  p lace  (such as  
d r i v i n g  s ta k e s )  « h a l l  be used to con ta in  the s p o i l  m a t e r i a l .

( f )  S u p e r v i s i o n .  Excavat ion  work and work t n a n  excavat ion  
« h a l l  a t  «11 t imes be under the immediate su p e rv i s i o n  ot someone 
with  a u t& e r i t y  and q u a l i f i c a t i o n s  to B o d i l y  the sh o r in g ,  » lop ing  or  
other  »y s tea  or work methods a» necessary  to  p rov ide  g re a te r  
» a fe ty .  Such m o d i f i c a t io n  » h a l l  not permit the s p e c i f i c  d imension  
requirements  o f  o ther  Orders to  be l e s s  r e s t r i c t i v e  than shown 
except as  permitted by Se c t io n  1541( a ) ( 6 ) .  T h i s 'p e r s o n  s h a l T * 
examine the m ate r ia l  under «xcava t ion  and Improve the sh o r in g  or 
other  aethods be/ond the minimum requirements,  as nece s sa ry ,  to 
I n su re  p ro te c t i o n  of  workers from aov ing  ground.
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eg) Ace«»». e i

( 1) A e o n v t n l t n t  and sa fe  »»an» o f  a ccess  » h a l l  be provided for  
Employees to  t n t e r  and leave an excavated area.  T h i s  » h a l l  c o n s i s t  
o f  i  » ta irway,  ladder  or ramp se c u re ly  fastened in  p lace  at s u i t a b l y  
guarded or p ro tec ted  l o c a t i o n s  where" air.ployees i r e  workina.

' (2) When employees *re required to be In  t renches 4 feet  o r 
»ore in  deothj a sa fe  means of  access  s h a l l  be provided and located  
so as  to requ ire  no more than 25 f»et of l a t e r a l  t r a v e l .

.  STANDARDS PRESENTATION Pr. » of h

Except ion :  I n  u t i l i t y  t renches l e s s  than 5 feet  in  depth, earth
3s or s t e p s  are  / 

m j * r  on cen te rs .

(ft) C r o s s i n g s .

ramps or s t e p s  are  acceptab le  provided that they are not more t han
n

(1) Trenches « h a l l  be crossed  on ly  where sa fe  c r o s s i n g s  have 
been prov ided.

(?) When walkways or b r id g e s  are provided a c ro s s  excavated  
a re a s ,  they s n a i l  be prov ided with standard g u a r d r a i l s  and toeSoards  
when the depth o f  excavat ion  exceeds 7- 1/2 feet .

{ i )  E x c a v a to r s .  An employee working in  the v i c i n i t y  of
op e ra t in g  excava t in g  equipment s h a l l  be required to work in  a sa fe
p o s i t i o n  such th a t  the employee i s  not in danger o i  ¿ a i l i n g  in to  or
otherwise  c o n ta c t in g  the mach ine 's  moving p a r t s .

( j )  Undermining.

( 1) Mo excava t ion  work s h a l l  take p lace  below the I«>vel o f  the
base of  an adjacent  foundat ion ,  r e t a in in g  wal l  or other s t ru c tu re  
u n t i l  i t  has been determined by a q u a l i f i e d  person that  s u rh 
excavat ion  w i l l  in  no way c reate  a hazard to workers or u n t i l  
adequate s a f e t y  measures have been t a ken t or the p ro te c t io n  o f  
workers.

J2T~ Undermined s id e w a lk s  and/or  pavements » h a l l  be supported to  
y c a r r y  a l l  a n t i c i p a t e d  lo a d s .

(3) I f  the s t a b i l i t y  o f  a d jo in in g  b u i l d i n g s  or w a l l s  i s  
•ndangered by e x c a v a t io n s ,  e i th e r  sh o r in g ,  o rac inq ,  underp inn ing,  or  
other method a f f o r d i n g  equ iva len t  p ro te c t io n  for  workers  s h a l l  -fee 
provided as  necessary  to  ensure t h e i r  sa fe ty^  A l l  such systems  
• h a l l b e i n s p e c t e d  d a i l y  cr  more o f te n ,  as c o n d i t io n s  warrant,  by a 
q u a l i f i e d  person and the p r o te c t i o n  e f f e c t i v e l y  maintained.!
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tk) M t i l n l M  W a l l» .

f l )  Wo » » l i t l n q  w » ll o r  o ther  « t ruc tu re  » h a l l  b« » id t  by n u o n  
o f  >n » c i v i t l o n  or b a c k f i l l ,  to  fu n c t io n  « 1 » r e t a in in g  w a l l  u n t i l  
I t  t>a» b e e n ¿ « t t r a i n t d  t h i t  «uch wa l l  w i l l  « a fe ly  » I th» tand  >11 ~~~
oxpected l o a d s  th a t  o t h t r w l i t  a l q h t  be « »ourct  o f h « i « r d  to workers.

. <7 ) Whtr»v>r a permanent r e t a i n i n g  w a l l ,  in l i e u  of  tTT? “
t o T w r a r y  »hor lnq  l y t t t m  of  t h i s  A r t i c l e ,  i«  constructed  to hold any
f art  o f  an t x c i v i t I o n  that  w ight  indanger workers, such w a l l  Kha l i  

e des igr>etT"and con s t ru c ted  to e f f e c t i v e l y  r e s i s t  a l l  e x i s t i n g  and 
expected l o a d s .  S tandards  of de s ign  s h a l l  be comparable to those of  
the Ca 1 i fo fnTa "a dm 1 n i s>t rat  i ve Code , T i tTe  24, B m l d i n  . S tandards ,  or 
any comparable l o c a l  b u i l d i n g  code of  equal or g rea te r  
r e s t r i c t i v e n e s s .

.  . f
s  •

(1) B a r r i e r s  at  Unattended Work Locat ion«.

Cl) H«an« « h a l l  be prov ided  to  pr«v»nt o o b l l e  equipment from 
I n a d v e r t e n t l y  e n te r in g  excavat ion» .

( 2) Adequate p h y s i c a l  b a r r i e r  P ro te c t ion  s h a l l  be prov ided  to 
prevent e p p Io y e e T f ro m  f a l l i n g  in to  excavat ion s .

fA) A l l  w e l l» ,  p i t s ,  « h a f t s ,  c a i s s o n s ,  e t c . ,  « h a l l  be 
b a r r icaded  or «ecure ly  covered.

T5T Upon complet ion  of e x p lo ra t io n  and » im l l a r  o p e ra t io n s ,

STANDARDS PRESENTATION Ps

temporary  w e l l« ,  p i t « ,  « h a f t s ,  e t c . ,  « h a l l  be backf i l led ' . '

(m) Water Accumulat ion .

( 1) P i  »c rs ton  d i t c h e s ,  d i k e s ,  or other e f f e c t i v e  means s h a l l  be 
used to prevent « u r f f w a t e r  ¿rom en ter ing  an excavat ion  and to

V l b r a t l o n s A r  Superimposed Loads.  S p e c i a l  «a fe ty  
p r o v i s i o n s  c o n s i s x f n g  o f  a d d i t i o n a l  b rac ing  or other  e f f e c t i v e  means 
» h a l l  be taken at exc av a t ion s  ad jacent  to  s t r e e t s ,  r a i l r o a d s ,  or  
»purees of  ex te rna l  v i b r a t i o n «  or  «uparimposed l o a d s .  S i m i l a r «. 

r o v l s i o n s  « h a l l  be taken in  e x c av a t io n s  wade in  a reas  that  hTve 
een p r e v i o u s l y  f i l l e d .I
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A d op t »•« S o e t io n  1S41 to r iid t  

1441 . » b o r in g .  H o p in g  and Benching S y » te a » t 

fa) C o n e r a l .
• r

11) A l l  a a t o r l a l »  o f  tha  »bor ing  » y it« »  used I n  cowply lng  with
f bo p r o v i s i o n »  o f  th l»  A r t i c l e  » h i l l  b« tr«e 7 ron> ^ t i > c t i  and «mage 

b»t s i g h t  In  any way l a p a i r  t h e i r  p r o t a c t i o n  fu n c t io n .
' ( 1 ) Where » sh o r in g  system la  used I t  »h« + ji be des igned  and 

l n » t a T le d  to  » u s t a in  a l l  e x i s t i n g  »nd expected l o a d s .
( 3 ) p r o v l siorTs s h a l l  be made by the erp^oyer to  prevent In ju ry  

t o t a p lo ye t s " ' tn q a ge d  in the ¡ I n s t a l l a t i o n  of  sh o r in g  for  trenches and 
ocher «xeavatTo fn .  I n * t r e n c h  work t h i s  ¿ ay  bo done by p ro v id in g  and 
r e q u i r i n g  the us« of  d e v ic e s  that  w i l l  a l l o w  u^per c r o s s  braces to 
R e p l a c e d  from the~qround su r fac e  before employees worn In  the 
t r a n c h  a t ' t h o s e  p o in t» .  I n  deep trenches re q u i r in g  add i t ionTT  
brace».  workers  » h a l l  then p ro g re s s  downward, p rotec ted  by c r o s s  
brace»  th a t  have a l r e a d y  been »at  ¿ I r m ly  In  p la ce .  The [ t v t r t e  
procedure  » h a l l  b e f o l l o w e d  when ' rem ov ing '»Kor ing .

(4 ) ' H o p ^ r t o f  the sh o r in g  system of  any excavat ion  » h a l l  be 
removed u n t i l  e f f e c t i v e  Beans have been taken to avoid  hazards  to 
employees from aoy ing  ground.

( 5 ) i f  a newly I n s t a l led aasonary  or concrete  w a l l  I s  to  be 
depended upon fo r  p r o t e c t i o n  » g a in s t  aov inq  ground, i t  s h a l l  have 
a t t a i n e d  adequate  s t r e n g t h  to  » u s t a in  r e r u l t i n g  p re s su r e s  before  
employees are  perm it ted  to en ter .  " ' ~ ^

6 ) ' i f  the exc av a t ion  I s  deeper th^n 2g feet /or an a l t e r n a t e
» h o r l n q , ‘ s l o p i n g  or benching system or ogmblnat ion thereof  i s  to  be
used, a c i v i l  a n g in e e r ,  c u r r e n t l y  r e g i s t e re d  In  C a l i f o r n i a , s h a l l  
prepare  d e f  I l e d ~ p l a n s  show inq ' the  m a t e r i a l s  and methods to  be 
used. See Appendix  P l a t e  C - 22 .

E x c e p t io n :  S l o p i n g  or benching as peralttert  by t h i s  A r t i c l e .

(A) Where a l t e r n a t e  »hor lng ,  » lo p in g ,  or  benching »ystems are  
used,  the e n g i n e e r 1» d e t a i l e d  p la n s  » h a l l  be a v a i l a b l e  fo r  
I n » p e c t l o n  by the D i v i s i o n  a t  the work » i t e .

(B) Eao loyee s  ipust be adequate ly  t r a in e d  I n  the » a fe tv  
p re c a u t io n »  and hazards  a s s o c i a te d  w ith  the a l te rn a te  »hor lng ,  
» l o p i n g , ' o r  benching »y»tems used.

CC) The w r i t t e n  Code o f  S a fe  P r a c t i c e »  required  by S e c t io n  1509 
»halTberevised  as  a p p ro p r ia te  to  in co rpo ra te  the e n g i n e e r ' s  
recoaa enda t ion» .  '

Cb) S tanda rd  S h o r in g  Sy»tem -  G enera l .

* S h o r in g  » h a l l b e  l n » t a l l e d l n  accordanca w ith  T a b le s  1 or  2
• f  tha»e Order» o r  a» d e t a i l e d  i n ' p l» n >  and » p e c i f ¿ c a t i o n »  prepared  
f ry " *  c i v i l  eng inee r  c u r r e n t l y  r a g i« t a r a d  I n  C a l i f o r n l a .  See 
Apprend lx  P l a t a  C-22 ¿or  e n g in e e r in g  c r i t e r i a .

OSMSB>»A(7/7i)■ - ■ -  —T~
215



STANDARDS PRESENTATION Ps J 2 î _ ' of

CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

12) S o l i d  wood sh o o t in g  or wood s h e e t - p i l i n g  i h i l )  be not lo»»  
t h o n * y in c h » s  in  t h i c k n e s s . "  However, plywood 1 1/ 8- t n c h  in  
t h i c k n e s s  may bo » u b s t l t u te d .

13) Wood u p r i g h t s  » h a l l  *be not l » s s  than 2 Inch«» by 8 Inches.
“ 4 ) Wood b rac e s  and d ia g o n a l  »hores ( s t r u t s )  » h a l l  not be l e s s

tb»n  4- i n c h  by 4- l n c h  m a te r ia l  and not »objected to  compress ive  
» t r e s s  in  excess  o f  va lue»  g i v e n  by the f o l l o w in g  formula:

S -  1303 -  (2g L/D)
Maximum R a t i o  (L/D ■ 58

Where L ■ l e n g th ,  unsupported^ In  Inches  
and D ■ l e a s t  s i d e  of  the timber in  Inches  

S ■ a l lo w a b le  s t r e s s  In pounds per 
»quare inc^ of  c r o s s  s e c t i o n T "

(5) , - P l«9 onal shore»  ( s t ru t » )  » h a l l  be wedged or  c l e a te d  a t  the  
bulkhead end*, and, i f  bea r ing  on the ground,  s h a l l  not impose l o a d s 
in  excess  o f  te s t -de te rm ined  s o i l - b e a r i n g  v a lu e s ,  or  in  the absence 
of  t e s t  d a ta ,  those  g i v en  in  P l a te  C-22 o f  the Appendix.

MOTE: A l lowance  »hould be made fo r  the h o r iz o n ta l  component of
f o r c e .

(6 ) D ia g o n a l  »hores { s t r u t s )  » h a l l  not be p laced  at  an ang le  
g r e a t e r than 45 degrees  with the h o r i z o n t a l .

( 7f  Wnen t i e  rods  <re used to r e s t r a i n  the top  o f  sh ee t ing  or 
other  r e t a i n i n g  sy s tem s,  the rods s h a l l  be se cu re ly  ancnored.

(8 ) When t i g h t  sh ee t in g  or s h e e t - p i l i n g  i s  used, f u l l  l o a d in g  
due to  ground water t a b le  s h a l l  be assumed, u n le s s  prevented by wee* 
h o le s ,  d r a i n s  or  other  means.

(9 ) A d d i t i o n a l  s t r i n g e r s ,  t i e s ,  and b rac ing  s h a l l  be provided  
to a l l o w ‘¿o r  any necessary  temporary removal oil i n d i v i d u a l  supports .

(10) I f  n o n s t re s s  grade lumber i s  used for sh e e t in g  and l a g g i n g ,  
the f o l l o w i n g  t h i c k n e s s  and »pac ing  requirements s h a l l  be observed:

Minimum rough th lckno»»  Maximum »pac ing
o f  sh e e t in g  or  l a g g i n g  o f  sh o r in g

2 inches  
T i n c h e s

4 fee t  «
r u n

( 11) h y d r a u l i c  s h o r l n g s y s t e m s  » h a l l  be I n s t a l l e d ,  te s ted
a n d m a i n t a in e d  I n  accordance w ith  the manufacturers*  recommendations 
o r  I n  accordance w ith  good en g in ee r in g  p r a c t i c e .
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fe) Trench  fh o r ln q  ty s te m s.

( H  Trench sh o r in g  system s f h a l l  be I n s t a l l e d  In  compliance
w i t h * » > c t I o n  1341(b) end Tab le s  j end 3 o f  t h i s  s e c t io n .
f Î 2) S h o r in g  systems in t renches  s h a l l  c o n s i s t  o f  u p r i g h t s  held  

l y  o p p o s i t e  each other e q a ln s t  the trench w a l l s  by ja ck s  or ~  
o r I x o n t a l  c r o s s  »embers (braces) and, I f  requ ired ,  l o n g i t u d i n a l  

»«miers  ( » t r i n g e r s / w a le r s )  as  requ ired  In  Tab le s  1 and 2 .
(3) U p r i g h t s  s h a l l  b e ' l n s t a l l e d  p a r a l l e l  with  each other.

"  4 ) A shored trench s h a l l  not be s lcped  in  excess  of  I S  degrees
from v e r t i c a l .

(5 ) U p r i g h t s  s h a l l  not be l e s s  than 2 inches in  nominal  
t h i c k n e s s .

STANDARDS PRESENTATION Ps 15 o f  a<

Except ion :  Plywood pane ls  a t  l e a s t  3/ 4- i n c h  th i c k  may be used
behind the u p r i g h t s  In  order to  ho ld  loose  m ate r ia l  not l i k e l y  to 
Impose heavy l o a d s .

(6) U p r i g h t s  s h a l l  extend to  at l e a s t  the top o f  the trench and 
to  as  near the bottom as permit ted by the m ate r ia l  being I n s t a l l e d , " * 
but not more than 2 fee t  from the bottom.

E xcep t ion :  When runn ing  s o i l  i s  encountered, sh o r in g  s h a l l
extend to the bottom.

(7 ) C r o s s  braces  s h a l l  c o n s i s t  o f  metal screw-type trench  j a c k s  
with  a foo t  or  base  cn each end o f  p ipe ,  or  timbers  p laced  
h o r i z o n t a l l y  and bea r in g  ¿ i r m ly  a g a i n s t  u p r i g h t s  or s t r i n g e r s .  
H y d ra u l i c  metal b r a c e s ' ¿ a y  a l s o  be used. See Tab les  1 and 2 .

(3 ) "  Tne minimum number o f  h o r i z o n ta l  b races ,  e i th e r  j a ck s  or 
t im ber s ,  requ ired  f o r 'e a c h  p a i r  o f  u p r i g h t s  s h a l l  be determined by 
the number o f  4- f o o t  »ones in to  which the d e p th 'o f  the trench may be 
d i v i d e d .  One h o r i z o n t a l  brace s h a l l  be required  fo r  each o f  these  
»ones, b-Jt I n  no case  s h a l l  there be l e s s  than 2 b races .  Trenches,  
the depths  o f  which cannot be d i v id e d  e q u a l l y  In to  these s tandard  
«ones, s h a l l  have an e x t ra  h o r i z o n t a l  brace su p p l ie d  f o r  the sh o r t  
remainfng ton e ,  i f  such gone i t  g r e a te r  than 1/2 the 4- f o o t  u n i t .
I n  no ca se ,  however, s h a l l  the v e r t i c a l  s p ac in g  o f  h o r i z o n t a l  braces  
be spaced g r e a t e r  t h a n '4 fee t  center  to 'center.  Minor temporary  
s h i f t i n g  ox h o r i z o n t a l  b r a c in g  w i l l  be permit ted when necessary  for  
the low er ing  o f  m a t e r i a l s  in to  p l a c e ?

(9 ) The d im ens ions  and sp ac ing"*o f the elements o f  the sh o r in g  
system s h e l l  be 'governed  by the depth o f  the trench,  type o f  s o i l  
e n c o u n t e r e d . e n d o t h e r  s p e c i a l  c o n d i t io n »  o f  the » i t e .  but in  no 
ca se  s h a l l  they  p rov id e  le»»  s t r e n g t h  than the members l i s t e d  in  the 
fo l lo w in g  t a b le »  which ere to  be cons idered  es  e minimum requirement.
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Cd) F r o f c t l v  S h ie ld «  and Welding Hut».

Cl)  I f  p r o t e c t i v e  « M e l d s  or  » t id in g  hut« are  u«ed to  p ro tec t  
w o rk e r s , t h e y '« h a i1 be constructed  o f  «tee l  or other  > « t e r l a l  that  
Wi l l  prov ide  p ro t e c t io n  at  l e a s t  equ iva len t  to  that  a f fo rded  by the 
m a t e r i a l s  s p e c i f i e d  In  Tab les  1 and 2 . ~~~

( 2 ) P la n s  and c a l c u l a t i o n s  prepared by a c i v i l  eng ineer  
C u r r e n t l y  r e g i s t e re d  In  C a l i f o r n i a  sh a l l be made a v a i l a b l e  for  f i e l d  
I n s p e c t i o n  at  t h e ' s i t e  where the s h i e l T  or weld ing hut i s  used.

to) B e l l  or Pot Ho le s .

Cl) B e l l  (or pot)  ho le s  « h a l l  prov ide  adequate c lea rance  for  
the  work to  be done, and » h a l l  be «upported by sh o r in g  arid brac ing  
i s  requ ired  by these Orders  fo r  trenches  u n l t s s  p r o t e c t i v e  s h i e l d s  
or  we ld ing  huts  «re used.

( ?' I f  the opera t ion  performed In  the b e l l  for pot) ho le  
res  tha t  an employee use weldinq equipment from a ree l ined  

p o s i t i o n  on the tottora, the b e l l  (or pot) hole excavat ion  s h a l l  be 
of  such »hape that  the employee w i l l  have adequate space ¿or the 
'performance of  t h i s  opera t ion  without  removing any of  the required  
a h o n n g  system.

( f )  S l o p in g  or Benching Systems. I n  l i e u  o f  a «bor ing  «ystem, 
the s i d e s  or w a l l s  of  an excavat ion  or trench may be s loped  or 
Benched, prov ided equ iva len t  p r o te c t i o n  i s  thus  a f fo rded .  Where 
s l o p in g  i s  a s u b s t i t u t e  fo r  i h o r i n g  that  would o therw ise  be needed. 
I t  s h a l l  be 3/4 h o r i z o n ta l  ~~to 1 v e r t i c a l  except where the 
i n s t a b i l i t y  o f  m a te r ia l  requ ire s  a s lope  g rea te r  than 3/4 to  1 .

3/4 3/4

1 f l a t t e r  than  
3/4 to  1

220



• « ':  "•'im»

fi
STANDARDS PRESENTATION Pc 19 OF i l

CALIFORNIA  OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

H e t p t l w » :

(1) In  hard,  compact » o l l  th» depth o f  the n c i v » t j o n  er
t r » n c h  i»  > ¿ e e t ' o r  l e s s ,  a v e r t i c a l  cot o f  3~"l72 feet  w ith  » lop ing  
o f  i /4 h o r i z o n t a l  to  1 v e r t i c a l  1» p e r a i t t e d . "

Ì

(2 ) I n  hard,  compart » o i l  where the depth the excavat ion  or 
trencr, i s  12 feet  of  i e s s f a v e r t i c a l  cut of  3 1/2 ¿eet with s l o p in g  
o f  1 h o r i z o n t a l  to  1 v e r t i c a l  i s  permitted.
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Aatnd f a c t i o n  1S42 t o  raadt  

1542 . S h a f t s .  

(a) C a n a r a l .

( 1) o r  s h a f t s  ovar 5 f a a t  in  dapth  I n t o  which
»■p loyees  /*re p e f y l t t e d  jta—a s te r  s h a l l  ba r a ta ln ad  w ith  l a g g i n g ,

¿ p i l i n g »/or c a s i n g .  ^
(2) The ljg-gir iq,  s p l 11nq or c a s ln g  » h a l l  extend at  l e a s t  one 

f oot abave^~trTound le v e l  and » h a l f  be provided the f u l l  depth o f  the 
»hat t  or i t  l t a i t  f i v e  feet  l n to ~ » o l ld  rock l i  p o s s i b l e .

MOTE; Sea p e r t l . e n t  po r t ion»  o f  S e c t io n  1S40 f o r  a d d i t i o n a l  
requirement» r e l a t i n g  to  w a l l»  and »haft» .

(b) S n a i l  S h a f t s  BryT~’9 ***nfc*d Hard*  Compact Ground. Two-inch  
(nom ina l ) c r i b b in g  s a y  ba used in  square s h a f t s  not ovar  4 f a a t  
square  in  dryT-aem ented hard compact ground. Each member s h a l l  be 
cu t  1/2 way through the width o f  the member and d o v e ta i le d  in to  
p o s i t i o n  so aacn member w i l l  a c t  a j  a shore  a s  wel l  a s  l a g g i n g .  
S t r i p s  s h a l l  ba n a i l e d  i n  each corner to  prevent the boards from 
dropp ing  down.

(c) S h a f t s  i n  O ther Than B ry 7 -€e*ented  Hardx Compact Ground.

( 1) A system o f  l a g g i n g  supported by braces  and corner  p o s t s  
s h a l l  be t'sed f o r  square  or r e c ta n g u la r  s h a f t s .  Corner p o s t s  of  
4- i n c h  by 4- i n c h  m a t e r i a l  are normal ly  acceptab le  in  s h a f t s  4 feet  
square ,  o r  s m a l l e r ,  i f  they are  braced in  aach d i r e c t i o n  w ith  
h o r i z o n t a l  4- i n c h  by 4- i n c h  members at i n t e r v a l s  not exceeding 4 
f a a t .  B races  and corner  p o s t s  in  l a r g e r  s h a f t s  s h a l l  ba 
c o r re s p o n d in g ly  l a r g e r .

*7) Round s h a f t s  s h a l l  be complete ly  la gged  w ith  2- i n c h  
a a t e r i a l  which 1» supported a t  i n t e r v a l s  not g r e a t e r  than 4 feet  by 
aeans  o f  a d ju s t a b le  r i n g s  o f  metal o r  timber th a t  are  des igned  to  
r e s i s t  the c o l l a p s i n g  f o r c e ,  or  cased in  a manner tha t  p ro v id e s  
a q u iv a le n t  p r o t e c t i o n ,  f t e a f i s - sh a i i -b e -p r© v *d e d - te -h e id - r« n ga -a n d  
l e g y i n g - i f i - p l e c c T
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f) Bfllc4 Escsvation. No workman cJxa.Il be required or permittj 
to eht<rtnv well or shaft, particularly those drilled for foundation 
(botingvftfthe purpose of enlarging the bottom bv hand^f’uinilar 
work. unlesstfccwalls of the shaft are supported as desp*tSed in these 
Orders, or unlessV<^ting affording equivalent protprfion is in service. 
The belled section o '̂iiQy additional shaft eic>»ition in which men 
work shall also have equivalent bracing Jptfle shaft casing does not
C ovide protection The sha/nM^ing GMnorinz is not acceptable for 

lied excavation protection wher^Mt^height of the orli t iceeds 4 te-t 
or »ts horizontal dimension ext£pd>3 lessor more beyond he shaft wall 
line Additionally, men ending such shaitS'sl̂ all wear a body harness 
securely fastened to aUp^individually mannedz>wjsrp.irated from any 
line used to remoy#’1naterials from the excavation*

Note; Iteief'w Section 1S32 for requirements prioKto entering 
cvnflnjtMpaces

I Am endm ent o f u ibw cbon  (e) fiJed H I-7 5 . a ffective th irtieth  d jy  
ter (Register 73. No >1).

(di B « l l  E x c a v a t i o n s .  P r o v i s i o n s  fo r  the p r o te c t i o n  o f  workers  
th a t  are  e ioaqed in  b e l l ing or e n la r g in g  the bottoms o £ s h a f t s  by 
hand s h a l j  In c lu d e  at l e a s t  the f o l l o w in g  elements:

Cl) S u f f i c i e n t  p h y s i c a l  p r o te c t i o n  from p o t e n t i a l  ground  
■ovenent or  c o l l a p s e .

12 ) “Adequate mechanica l  v e n t i l a t i o n .
T 5 ) A l i n e ,  s u i t a b l e  fo r  I n s t a n t  rescue,  s e c u re ly  fas tened to a 

shou lder  harness  a nd worn by each employee e n te r in g  the s h a f t ( s ) .
(4 ) A p ro p e r ly  «quipped h o i s t  and p la t fo rm  for  h o i s t i n g  or 

lower ins  workers  in  sh a f  t s  over 50 ¿eet in  depth.
(5 ) B a r r i e r s  th a t  prevent M a t e r i a l s  from f a l l i n g  i n to  the 

s h a f t  (s )  .
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U t f t d  S u b se c t io n s  ( s ) ,  (d) and (*>) » (  S e c t i o n  1544 te  read:

1544 . Earthw ork  and E x c a v a t in g .

y OTE; S«« p e rtin e n t portions of Section 1540 for ad d itio n a l
requirements re la t in g  to earthworTT and excavating.

«
* ( * )  Whenever %he-B4v4»4«»«-eens4der9-the«! the height and 

co n d itio n  of the face constitu tes  a serious hazard to employees, 4«
s rte ii-e e ^ a i*«  the in s ta lla t io n  of a bench or other su itab le  method
o f  working s h a ll be regu lred .

<» Wien » beach or aultiple-beiieb method of operation it rt- |
*iirt i, a setback of et least i  the height of the tin;)' fact or bank for ;
each section of the face or hank shall be required. I

(«' When determining the maximum permitted slope of the face, |
eoaaidentioa ahall be (iren to : t

(1) Nutore of the material betas excavated.
(2) Eileat to which the material » cemented or con

solidated.
(3) Height of the face.
(4) Type and cue of equipment used at the face and 

atrmint of protection this equipment affords the operator. j
(5) Safety of employees who arc not protectid by such |

•qaipment. < -

(d) Where the face  i s  composed o f  loo se  or uns tab le  m a t e r i a l s ,  
the  s l o p e  o f  the face  s h a l l  not exceed 3/4 h o r i z o n t a l  to  1 v e r t i c a l  
where th e  h e i g h t  i s  g r e a t e r  than th a t  which can be reached by the 
d *p p e r -e r  bucket o f  the excavator  o r  lo ade r  be ing  used.

(e) Where the  face  i s  composed o f  moderate ly  compacted 
a a t e r i a l s  th a t  are  not f i r m l y  cemented or  co n so l id a ted  but which 
exp er ience  i n d i c a t e s  w i l l  s tand  w e l l  i n  p la ce ,  the s lop e  s h a l l  not  
exceed 1/2 h o r i z o n t a l  to  1 v e r t i c a l  where the h e ig h t  i s  g r e a t e r  than  
can be reached by the d4p pe*-e * bucket o f  the excavstor  or  loader  
b e in g  used.

Aaend S u b se c t io n  (a) o f  S e c t i o n  1545 t o  read:

1545. O verburden.

(a )  Mo p erson  s h a l l  be p e r a i t t e d  under a face  o r  bank where 
a t r t p p in g  o r  o th er  s i m i l a r  o p e ra t i o n s  c o n s t i t u t e  s  ba sa rd .
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Aaend S u b se c t io n s  ( a ) ,  id) and (•) o f  S e c t i o n  1546 t o  road:

1546. Face In s p e c t io n  and C o n tro l.

(a) A d a l ) /  p h y s i c a l  I n s p e c t i o n  s h a l l  be Bade o f  f a c e s  and
b v i k s ,  i n c l u d i n g  the to p s ,  where sen employees are exposed to
f a l l i n g  or r o l l i n g  M a t e r i a l * .  The in sp e c t io n  s h a l l  be made by a 
oeapetent-m efi q u a l i f i e d  p t r so n  who s h a l l  d i s l o d g e  or sake  sa fe  any 
M a t e r i a l  dangerous to  employees, o r  a h a l l  cause such m a te r ia l  to be 
d i s l o d g e d  or made s a fe .

(b) No person shall be permitted lo work nnr a fact made un
safe by primary blasting, rain*, freeiinp or thawing we»ther, or earth
quake« un<il the face hat been inspected and made safe.

(e) Overbanging banks arc forbidden, except:
(1) Vktn material is vond away from the fact by 

Mtchanieal equipment having eontrnl* located at a safe dis
tance 00 Ibat bo employe« is required to approach the face is 
the count of normal operation.

(2) TCbere the bank is undercut with a stream of water 
and the monitor i» located at a safe distance from the bask. '

(d) Where n ece s sa ry ,  e -eem petent - t *a4fted _an employee s h a l l  be 
employed a t  the face t  and In s t r u c te d  to  g i v e  warning when loo se  rock 
or  other  m a t e r i a l s  a re  about to ¿ a l l .

(1 ) The employee s h a l l  be prov ided  with  a w h i s t l e ,  s i r e n ,  or  
ot iw r  d e v ic e s  th a t  w i l l  g i v e  adequate warning to employees.

(2 ) The employee s h a l l  have no other work to d i s t r a c t  h i s  
a t t e n t i o n  from h i s  d u t i e s  as  de f ined  above.

(e) When working a t  n i g h t ,  s u f f i c i e n t  i l l u m i n a t i o n  s h a l l  be 
prov ided  throughout  the working area so  th a t  movement o f  men 
employees and equipment can be r e a d i l y  observed.
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A ito d  S e c t  ton 1547 t .  r .a d t

1547. p r o t « e t l o n  o f  U n rk ar*  a t  t h .  F a c t .

(a) Mo work s h a l l  be permitted above or below »e*  employees at
tit*  face  i f  such  work endangers t h e i r  s a f e t y .

(b) Workers  a t  the face  s h a l l  be pro tec ted  a s  f o l l o w s :

(1 ) On top  o f  the bank, by fenc ing  w ith  g u a r d r a i l s  or  ropes; by
u s in g  r a i l e d  p la t f o r a n  or  by u s in g  s a f e t y  b e l t s  and l i f e  l i n e s .
T h i s  does  not a pp ly  where the bank i s  l e s s  than 20 fee t  h igh  or the 
s lo p e  below i s  l e s s  than 3/4 h o r i z o n ta l  to  1 v e r t i c a l  or  where no 
work i s  per forned  w i t h in  10 feet  o f  the edge.

(2) Jn the f a ce ,  by removing lo o se  rock from over the working  
p lace  and by the use o f  sa fe ty  b e l t s  snd l i f e  l i n e s ,  p o r ta b le  
s t a g i n g ,  b o a t s w a in ' s  c h a i r  o r  s k i p s  e s p e c i a l l y  des igned  fo r  use a t  
f a c e s .  Z f  a b o a t s w a in ' s  c h a i r  i s  used, the employee sha l.l be 
attached there to  w ith  a s a f e t y  b e l t  ind l i f e  l i n e  equipped with  an 
appraved ef fe c t  ive  descent  c o n t ro l  dev ice .

Wfce«-«eee93a * y - f © r - e a f e t y 7-2 Two or  more persons  s h a l l  be employed 
i n  co ope ra t ion  w i th  each other  in  d r i l l i n g ,  b l a s t i n g ,  or removing 
l o o se  rock.

L i f e  l i n e s  used f o r  s c a l i n g  or i n sp e c t io n  s h a l l  be p rotec ted  from 
e x c e s s i v e  f r a y i n g  or  damage er and s h a l l  have a wire center  rope.

(3 ) At the f o o t  o f  the bank by removing loo se  rock from above 
the work ing p la c e ,  and m a in ta in in g  a ready way o f  e x i t  to  a p lace  of  
s a fe t y .
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Aacnd Appendix P l a t «  C-22 t o  r ia d i

PLATE C-22 
SEARING VALUE OP SO IL

*

S h o re *  end s i m i l a r  ■ember* th a t  depend upon ear th  fo r  support  w i l l  
p rob a b ly  req u i re  foo t  b lo c k s  or B i l l s  to  d i s t r i b u t e  the load .  In  
tbe  absence o f  t e s t  data  that  e s t a b l i s h  the s u s t a i n i n g  power o f  the 
■ o i l s  in  q u e s t io n ,  the f o l l o w in g  in fo rm at ion  shou ld  be h e lp fu l  In 
d e t e r a ln ln g  the s i z e  o f  <4*4 s i l l  needed to a s su re  adequate support  
f r o a  the s o i l

Tons a l low ab le
S o i l  type per square foo t
S o f t  c l a y ------------ ----- -------------------------------------------------------1
Wet c l a y   ------ -— ----------    —  2
Sand and e l a y ,  a ixed in  l a y e r s --------------------- 2
Fine dry  sand - — - — --------------- ~ — — -------     3
Hard dry c l a y  — — — --------     — -------- -— -  4
Coarse  coapact  dry  sand — ------------— -------------    —  4

DESIGN CONSIDERATIONS 
EXCAVATIONS. SLOPES AND BENCHES

The d e te r u ln a t Io n  o f  the s lope  or bench c o n f i g u r a t i o n  or de i s gn  of  
the sh o r in g  system s h a f l  be based upon ca re fu l  e v a lu a t io n  of  such 
p er t in e n t  f a c t o r s  a s  the f o l l o w in g :

( 1) Depth and width  o f  cu t .
(2 ) P o s s i b l e  v a r i a t i o n  in  water content o f  the a a t e r l a l  wh i le

the excava t ion  i s  open.
(3 ) A n t i c ip a te d  changes in  a a t e r l a l s  from exposure to  a i r ,  sun, 

water or f reez ing  temperatures.
M )  Loading imposed by s t r u c t u r e s ,  equipment, o v e r l a y in g

M a t e r i a l  or s to red  a a t e r l a l .
' (5) V i b r a t i o n  from equTpment. b l a s t i n g ,  t r a f f i c ,  t r a i n s  or

o ther  sources,
E x i s t i n g  underground f a c i l i t i e s .
New or o ld  ad jacent  e xc av a t ion s .

J 8 ) A minimum c o e f f i c i e n t  o f  a c t i v e  earth  pressure  o f  35 pcf
(Kw-1 s h a l l  be used in  a l l  c a l c u l a t i o n s  un le s s  a s o i l s  eva lu a t ion
In d ic a te s  o therw ise .
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Adopt a w  Appendix P l a t *  C - 24- a  t o  road:
P la to  C -24-o

MINIMUM SHORING REQUIREMENT 
IN HARD COMPACT SOIL

" V
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Adopt m  A p p tn d lx  F l a t *  C -24- b to  r t i d i

CLOSE SHEETING METHOti* Um*  

IN RUNNING SOIL '
CLEA TS

REFER 7 0  TABLE

¿ u /A iffw s)
S T R IN G E R S  

MININ

2 * M AX

 ^ S i - L i l  P IL INGS
TRENCH  DEPTH-

ALL STRINGERS S H A L L ^
OE SUPPORTED TO PREVENT 
THEM FROM SLIPPING OR FALLING

»» • i  n r t
R U N N IN G  M A T E R  I 

SO LID  SH EET IN G  
IS  REQUIRED
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Adopt now Appendix P l a t o  C - 24- e t o  road:
P l a t o  C -2 4 -e

MINIMUM SHORING REQUIREMENT
IN HARD COMPACT SOIL

I

HYDRAULIC
SHORING
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Adopt now Appendix P late C -2i-d  to reedi
CLOSE SHEETING  MET HOT* 1

1. ‘ IN RUNNING SO IL '

H Y D R A U L I C  

SHORING

RUNNING MATERIAL ' 
SOLIO SHEETING 

IS REQUIRED
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ASSOCIATION O f SO I ANO FOUNDATION ENGINEERS

Mr. W i l l i a m  S .  Z o in o  
c / o  G o l d b e r g - Z o i n o  & 

A s s o c i a t e s ,  I n c .
N ew to n  U p p er  F a l l s ,  MA 0 2 1 6  4

W i* 10

J u l y  1 7 ,  1 9 8 1

Mr. F e l i x  Y o k e l  
U . S .  D e p t ,  o f  Commerce  
N a t i o n a l  B u r e a u  o f  S t a n d a r d s  
B l d g .  2 6 6 ,  Rm. B162  
W a s h in g t o n ,  D . C .  2 0 2 3 4

R e: B o s t o n  OSHA S u b p a r t  P
W orkshop

D e a r  F e l i x ,

I  t h o u g h t  t h a t  t h e  w o r k s h o p  i n  B o s t o n  w e n t  q u i t e  w e l l ,  and  I  am 
h a p p y  t o  s e e  t h a t  we h a v e  now f i n i s h e d  i n  a l l  t h e  c i t i e s .  I  h a v e  
t h r e e  b r i e f  com m en ts  I  w i s h  t o  p a s s  a l o n g  t o  y o u .

1 .  S e c t i o n  1 9 2 6 . 6 5 2  (b) (5 )  ( i i i )

I f  e x c a v a t i o n s  up t o  2 f e e t  ( o r  3 f e e t )  a r e  a l l o w e d  b e l o w  t h e  
b o t t o m  o f  s h e e t i n g  i n  s h o r t - t e r m  e x c a v a t i o n s , I  t h i n k  t h a t  
t h e  l o n g i t u d i n a l  l e n g t h  o f  s u c h  e x c a v a t i o n s  s h o u l d  b e  l i m i t e d .  
O b v i o u s l y ,  i f  t h e  l e n g t h  i s  l i m i t e d ,  t h e  s o i l  c a n  c o n v e n i e n t l y  
a r c h  a r o u n d  t h e  a r e a  t o  p r o v i d e  room  f o r  e x c a v a t i o n  o f  a  
u t i l i t y  l i n e ,  and  s o  f o r t h .  B u t  I do  n o t  t h i n k  t h a t  a  l o n g  
s t r c t c h  o f  s u c h  e x c a v a t i o n  b e l o w  t h e  s h e e t i n g  s h o u l d  b e  a l l o w e d .

2 .  ' om j-T erm  v e r s u s  S h o r t - T e r m  E x c a v a t i o n s

As y o u  k now , t h e r e  w a s  c o n s i d e r a b l e  d i s c u s s i o n  o n  t h i s  p o i n t  a s  
t o  w h a t  i s  a  r e a s o n a b l e  d e f i n i t i o n  o f  " l o n g - t e r m . "  My p e r s o n a l  
c h c i c e  i s  a n y t h i n g  i n  e x c e s s  o f  o n e  d a y ,  and  a n y t h i n g  l e s s  t h a n  
on€: d a y  s h o u l d  b e  c o n s i d e r e d  " s h o r t - t e r m . "  H o w e v e r ,  a s  a maximum,  
I  t h i n k  t h r e e  d a y s  t o  a c c o m o d a t e  a  w e e k e n d  w o u ld  b e  a  p r a c t i c a l  
l i m i t  t o  a  s h o r t - t e r m  e x c a v a t i o n .  I n  t h i s  r e s p e c t ,  I  t h i n k  y o u  
s h o u l d  a l s o  a d d  s e n s i t i v e  c l a y s  o r  s e n s i t i v e  s o i l s  t o  t h e  l i s t  o f  
t h o s e  s o i l s  w h e r e  t h e  s h e a r  s t r e n g t h  may d e t e r i o r a t e  w i t h  t i m e  
d u e  t o  d i s t u r b a n c e  and v i b r a t i o n s  i n  t h e  a r e a .

8811 CXXESVUE ROAD /  SUITE 225 /  SLVER SPRING. MARYLAND 20910 /  (301) 565-2733
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3 .  As y o u  k now , t h e r e  w a s  much d i s c u s s i o n  on  t h e  p o s s i b i l i t y  o f  
t h e  r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r  c e r t i f y i n g  t h e  w o r k .  I 
d o  n o t  t h i n k  t h e r e  i s  a n y  p r a c t i c a l  way t h i s  c a n  b e  a c c o m p l i s h e d .  
T he r e a s o n  i s  s i m p l y  t h a t  t h e  b e h a v i o r  o f  t h e  e x c a v a t i o n  i s  
d e p e n d e n t  n o t  o n l y  on t h e  d e s i g n  p a r a m e t e r s  u t i l i z e d  b y  t h e  
g e o t e c h n i c a l  e n g i n e e r ,  b u t  i s  a l s o  b a s e d  on  t h e  m eth o d  and  
q u a l i t y  o f  w o r k m a n sh ip  o f  t h e  c o n t r a c t o r .  T h e s e  tw o  
c o n t r i b u t i o n s  t o  m ovem en t and d e f o r m a t i o n  a r e  i n s e p a r a b l e ,  
and t h e r e f o r e ,  i t  i s  i m p o s s i b l e  t o  p u t  t h e  b u r d e n  e n t i r e l y  on  
t h e  d e s i g n  e n g i n e e r .  W h i le  I  p e r s o n a l l y  p r e f e r  t h a t  d e e p  
e x c a v a t i o n s  b e  d e s i g n e d  by  a r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r ;  
n e v e r t h e l e s s ,  we m u st  r e c o g n i z e  t h a t  i t  i s  t h e  c o n t r a c t o r  who  
i s  r e s p o n s i b l e  f o r  t h e  w ork  a r e a  and f o r  e v e r y t h i n g  t h a t  g o e s  
o n  w i t h i n  t h e  w ork  a r e a .  C o n s e q u e n t l y ,  t h e  c o n t r a c t o r  s h o u l d  
b o  g i v e n  t h e  l a t i t u d e  t o  d e s i g n  t h e  e x c a v a t i o n  h i m s e l f ,  u s i n g  
h i s  own e x p e r i e n c e d ,  c o m p e t e n t  p e o p l e .  W h eth er  o r  n o t  t h e y  a r e  
r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r s  i s  a m oot p o i n t .

By c o p y  o f  t h i s  l e t t e r  t o  J o h n  Ram age, I am a s k i n g  J o h n  t o  r e v i e w  
a l l  t h e  com m ents and  i n p u t  t o  t h i s  d a t e  a n d ,  i f  n e c e s s a r y ,  t o  
c o r r e s p o n d  w i t h  y o u  f u r t h e r  on  t h i s  s u b j e c t .

S i n c e r e l y  y o u r s

WSZ : l a b

E n c l o s u r e
c c :  J o h n  Ramage

J im  K l e i n f e l d e r
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J u ly  13, 1981

Comments b y  Kodak P a rk  D i v i s i o n  o f  E a stm a n  
Kodak Company a t  B o s t o n ,  MA, W o r k sh o p .
T r e n c h i n g  t  E x c a v a t i o n  S t a n d a r d s ,  on  W ork ing  
D r a f t  p r e p a r e d  by N a t i o n a l  B u r e a u  o f  S t a n d a r d s  
d a t e d  F e b r u a r y  ¿ 0 ,  1 9 8 1 .

The Kodak P a rk  D i v i s i o n  o f  E a stm a n  Kodak Company d o e s  a l a r g e  
p o r t i o n  o f  t h e  c o n s t r u c t i o n  and  m a i n t e n a n c e  o f  i t s  b u i l d i n g s  
• n d  u n d e r g r o u n d  u t i l i t y  l i n e s .  T h i s  i n c l u d e s  e x c a v a t i o n s  f o r  
b u i l d i n g s  and  o t h e r  m a j o r  s t r u c t u r e s  a s  w e l l  a s  t r e n c h i n g  f o r  
new w a t e r ,  s e w e r ,  and e l e c t r i c  s e r v i c e s .  I t  a l s o  i n c l u d e s  
e x c a v a t i o n  f o r  e m e r g e n c y  r e p a i r  o f  t h e s e  u n d e r g r o u n d  s e r v i c e s .
We a r e  a l s o  i n v o l v e d  w i t h  many t r e n c h i n g  and e x c a v a t i o n  c o n t r a c t o r s  
a t  a l l  o f  o u r  l o c a t i o n s  i n  t h e  U . S .  and  e x p e c t  t h a t  t h e  e x e c u t i o n  
o f  t h i s  w ork  b e  d o n e  s a f e l y  and e f f i c i e n t l y .

T he h a z a r d s  o f  i n a d e q u a t e l y  s h o r e d  o r  b r a c e d  e x c a v a t i o n s  a r e  
w e l l  r e c o g n i z e d  b y  e x p e r i e n c e d  p e r s o n s  a c t i v e  i n  t h a t  t y p e  o f  
c o n s t r u c t i o n .  U n f o r t u n a t e l y ,  s a t i s f a c t o r y  s o u r c e  s t a n d a r d s  
w e r e  n o t  a v a i l a b l e  when OSHA p r o m u l g a t e d  t h e  e x i s t i n g  1 9 2 6  
s t a n d a r d s  and  t h e i r  s u b s e q u e n t  e n f o r c e m e n t  e f f o r t s  h a v e  n o t  
b e e n  e n t i r e l y  p r o d u c t i v e  i n  t h e  r e d u c t i o n  o f  s e r i o u s  a c c i d e n t s  
o r  i n  p r o v i d i n g  a s s i s t a n c e  i n  n e e d e d  s a f e t y  p r e c a u t i o n s .

We b e l i e v e  t h a t  t h e  N a t i o n a l  B u r ea u  o f  S t a n d a r d s  h a s  d o n e  
a co m m en d a b le  j o b  i n  d r a f t i n g  t h e s e  s u g g e s t e d  r e v i s i o n s .  T hey  
h a v e  r e c o g n i z e d  t h a t  e x c a v a t i o n  s i t e  c o n d i t i o n s  a r e  w i d e l y  v a r i a b l e  
and  t h e  a p p l i c a t i o n  o f  ju d g m e n t  f o r  e a c h  l o c a t i o n  b y  k n o w l e d g e a b l e  
p e o p l e  i s  n e e d e d .  T he p r o p o s e d  s t a n d a r d  i s  w r i t t e n  i n  p e r f o r m a n c e  
l a n g u a g e  and t h e  s u p p l e m e n t a l  n o n - m a n d a t o r y  g u i d e l i n e s  t h a t  
a r e  i n c l u d e d  s h o u l d  b e  v e r y  h e l p f u l  i n  t h e  s o l u t i o n  o f  s p e c i f i c  
p r o b l e m s .  E a stm a n  Kodak s u p p o r t e d  a s i m i l a r  a p p r o a c h  u s e d  by  
OSHA i n  t h e  r e v i s i o n  o f  t h e  G e n e r a l  I n d u s t r y  S t a n d a r d s  f o r  F i r e  
P r o t e c t i o n  w h i c h  w e r e  a d o p t e d  l a s t  D e c e m b e r ,  an d  t h e  E l e c t r i c a l  
W o r k p la c e  S t a n d a r d s  w h i c h  w e r e  a d o p t e d  i n  A p r i l  1 9 8 1 .

A t t a c h e d  a r e  o u r  co m m en ts  o n  t h e  i d e n t i f i e d  i s s u e s  p l u s  
• o n e  a d d i t i o n  i t e m s .  We w i l l  b e  p l e a s e d  t o  e l a b o r a t e  o n  
t h e s e  co m m en ts  i f  a d d i t i o n a l  i n f o r m a t i o n  w o u ld  b e  h e l p f u l .
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1 .  P a g *  6 .  S e c t i o n  1 9 2 6 . 6 5 1 ( a ) :  T h i«  s e c t i o n  a p p e a r » t o
? a l l  w i t h i n  t h e  » c o p e  o f  S u b p a r t  S .  S h o u ld  
I t  b e  d r o p p e d ?

A. S u b p a r t  S ,  T u n n e l s  a n d  S h a f t s ,  C a i s s o n s ,  C o f f e r d a m s ,  
a n d  C o m p r e s s e d  A i r  i s  n o t  t h e  a p p r o p r i a t e  p l a c e  t o  
c a l l  f o r  l o c a t i o n s  o f  u t i l i t i e s  p r i o r  t o  e x c a v a t i o n .
T he p r o b le m  o f  i n t e r r u p t i n g  u t i l i t i e s  and t h e  
r e s u l t i n g  e m p l o y e e  h a z a r d s  a r e  m o s t  l i k e l y  t o  b e  
fo u n d  w h i l e  p r e p a r i n g  s u r f a c e  e x c a v a t i o n s  and t h u s  
b e l o n g s  i n  S u b p a r t  P.

2.  P a g e  8 . S e c t i o n  1 9 2 6 .  651  ( p ) ;  S h o u ld  t h e  e x i t  r e q u i r e m e n t s
f o r  e x c a v a t i o n s  s t a r t  a t  5 f t  r a t h e r  t h a n  4 f t  d e p t h ?

P l e a s e  r e f e r  t o  o u r  g e n e r a l  com m en ts  o n  t h i s  s e c t i o n .

A. Y e s ,  i t  i s  r e a s o n a b l e  t o  e x p e c t  t h e  t y p e  o f  
i n d i v i d u a l s  who w ork  i n  e x c a v a t i o n s  t o  h a v e  t h e  s t r e n g t h  
and a g i l i t y  t o  make h i s  own way o u t  o f  a 5 f t  d e e p  
e x c a v a t i o n  w i t h o u t  t h e  a i d  o f  s o m e t h i n g  o r  so m e o n e  
e l s e .  A l s o ,  t h e  a d d i t i o n a l  o n e - f o o t  a l l o w a n c e  w i l l  
i n c l u d e  many t r e n c h e s ,  s n d  a p i p e  i s  o f t e n  p r e s e n t  
w h ic h  w o u ld  s e r v e  a s  a s t e p  t o  a i d  t h e  e x i t  p r o c e s s .  
A l s o ,  i n  t r e n c h e s ,  t h e  w ork  i s  b e i n g  d o n e  i n  a 
c o n s t a n t l y  c h a n g i n g  l o c a t i o n  and  t h e  n e e d  t o  f r e q u e n t l y  
move t h e  l a d d e r  o r  e x i t  d e v i c e  may b e  c o n s i d e r e d  a 
n u i s a n c e  b y  t h e  t r e n c h  w o r k e r s  i f  t h e y  do  n o t  b e l i e v e  
i t  i s  p r a c t i c a l  t o  u s e .

S h o u ld  e x i t  r e q u i r e m e n t s  b e  w a i v e d  f o r  e x c a v a t i o n s  
w h ic h  a r e  w i d e  <?nough t o  p i r n i t  p e o p l e  t o  e s c a p e  
t o w a r d  t h e  c e n t e r  o r  t h e  e x c a v a t i o n ?

A. Y e s ,  t h e  m a j o r  c o n c e r n  f o r  d e a t h  o r  i n j u r y  i s  i n  
t h e  r e l a t i v e l y  n a r r o w  e x c a v a t i o n s  s u c h  a s  t r e n c h e s  
w h e r e  e s c a p e  d u r i n g  r a p i d  c a v e - i n  i s  v e r y  much more  
d i f f i c u l t  b e c a u s e  e s c a p e  o p t i o n s  a r e  f a r  f e w e r  t h a n  
i n  w i d e r  e x c a v a t i o n s .  The a l t e r n a t i v e  r e q u i r e m e n t  
s h o u l d  b e  t h a t  t h e  e x c a v a t e d  a r e a  a l l o w  u n im p ed ed  
m ovem en t away fr o m  t h e  e x c a v a t i o n  w a l l s  t o  a s a f e  
l o c a t i o n .

Some Issue« th a t  Should >>e Considered In  th e  Wbrk»hop
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S h o u ld  I t  b e  r e c o g n i z e d  t h a t  I f f ? «  e n o u g h  p i p e s  o r  
o t h e r  c o v e r e d  s t r u c t u r e s  c a n  » h t l t t r  p e o p l e ?

T he i n t e n t  o f  t h i s  q u e s t i o n  i s  n o t  c l e a r .  A l a r g e  
p i p e  b e i n g  i n s t a l l e d  c a n  s e r v e  a s  a  t e m p o r a r y  r e f u g e ,  
b u t  i t  d o e s  n o t  s ee m  a p p r o p r i a t e  t o  i n c l u d e  t h a t  a s  
p a r t  o f  a p l a n n e d  p r o t e c t i o n  s y s t e m  i n  l i e u  o f  
s h i e l d s  o r  s h o r i n g .  H o w e v e r ,  a p e r m i s s i b l e  p r a c t i c e  
w o u ld  b e  t o  p e r m i t  t h e  u s e  o f  t h e  p i p e  a s  a  s h e l t e r  
w h i l e  t h e  t r e n c h  s h i e l d  i s  b e i n g  r e l o c a t e d  w h ic h  i s  
a n o r m a l  p r o c e d u r e  i n  many s i t u a t i o n s .  A l t e r n a t i v e l y ,  
e x i s t i n g  l a r g e  p i p e s  o r  s t r u c t u r e s  a d j a c e n t  t o  t h e  
e x c a v a t e d  a r e a  c a n  s e r v e  a s  a t y p e  o f  s h o r i n g  t o  
h e l p  s u p p o r t  t h e  e x c a v a t i o n  s i d e .  Good ju d g m e n t  
and s o m e t i m e s  e n g i n e e r i n g  a n a l y s i s  may b e  r e q u i r e d ,  
h o w e v e r ,  f o r  t h e  u s e  o f  p i p e s  t h a t  a p p e a r  t o  g i v e  
m a r g i n a l  s u p p o r t .

S h o u ld  " n e g o t i a b l e  s l o p e "  b e  b e t t e r  d e f i n e d ?

A. T h i s  d e f i n i t i o n  s e e m s  a d e q u a t e  f o r  i t s  p u r p o s e ,  
t h o u g h  t h e r e  may b e  som e a r g u m e n t s  a b o u t  a p e r s o n ' s  
a b i l i t y  t o  c l i m b  a  s l o p e  b e i n g  u s e d .  P e r h a p s  t h e  
o n l y  v a l i d a t i o n  r e q u i r e d  s h o u l d  b e  a  p h y s i c a l  
d e m o n s t r a t i o n  o f  an  e m p lo y e e  u s i n g  t h e  s l o p e  t o  e g r e s s  
o r  i n g r e s s  b e f o r e  w ork b e g i n s .

3 .  P a g e  3 .  S e c t i o n  1 9 2 6 . 6 5 2  (a )  (2 )
aT C o u ld  t h e  d e p t h  l i m i t a t i o n  i n  t h e  " S ta n d a r d  

P r a c t i c e "  b e  e x t e n d e d  t o  24 f t ?

W h eth er  t h e  e x c a v a t i o n  i s  2 0  f t  o r  24 f t  b e f o r e  
r e q u i r i n g  t h e  s e r v i c e s  o f  a r e g i s t e r e d  e n g i n e e r  i s  
so m ew h a t  a r b i t r a r y .  T h e r e  s h o u l d  b e  som e l i m i t ,  
h o w e v e r ,  a n d  s i n c e  t h e  20 f t  l i m i t  h a s  b e e n  u s e d  i n  
s e v e r a l  s t a n d a r d s ,  s u c h  a s  t h e  N«w Y ork S t a t e  Code  
R u le  2 3 ,  i t  p r o b a b l y  s h o u l d  b e  k e p t .

b )  S h o u l d  a  " q u a l i f i e d  p e r s o n "  b e  s u b s t i t u t e d  f o r  
an  " e n g i n e e r "?

T h e r e  a r e  p r o b a b l y  r e l a t i v e l y  f e w  r e g i s t e r e d  e n g i n e e r s  
who w o u ld  b e  c o m p e t e n t  i n  t h e  d e s i g n  o f  e a r t h  s h o r i n g  
s y s t e m s  o r  s l o p e s ,  and  t h e r e  a  p r o b a b l y  many c a p a b l e  
p e o p l e  who a r e  n o t  r e g i s t e r e d  p r o f e s s i o n a l  e n g i n e e r s  
who h a v e  d e v e l o p e d  s u i t a b l e  e x p e r t  q u a l i f i c a t i o n s  i n  
t h i s  a r e a .  T he  d e f i n i t i o n  o f  " q u a l i f i e d  p e r s o n "  
p r o b a b l y  i s  m o re  d e s c r i p t i v e  t h a n  t h e  d e f i n i t i o n  f o r  
" e n g i n e e r "  i n  d e t e r m i n i n g  a  p e r s o n  c o m p e t e n t  i n  
d e s i g n i n g  s h o r i n g  s y s t e m s  a n d  e a r t h  s l o p e s .
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4 .  P a g e  1 0 .  S e c t i o n  1 9 2 6 . 6 5 2 ( b ) ( 1 ) :  S h o u l d  t h e  s h o r t - t e r m
e x c a v a t i o n  d e f i n i t i o n  e x t e n d  t o  1 - d a y »  r a t h e r  
t h a n  1 - d a y ?  l i  » o .  d o  we n e e d  m ore  c o n s e r v a t i v e  
r e q u i r e m e n t » ?

We d o  know t h a t  a  7 - d a v  d e f i n i t i o n  f o r  s h o r t - t e r m  
e x c a v a t i o n  c a n  b e  a p p l i e d  t o  m o s t  c o i l  c o n d i t i o n s  
i n  o u r  a r e a .  The m ore  com m only  fo u n d  s o i l s  w h ic h  
may r a n g e  i n  g r a i n  s i z e s  fro m  c l a y s  t o  g : : a v e l s  w o u ld  
m o s t  l i k e l y  p e r m i t  a 7 - d a y  s h o r t - t e r m  d e f i n i t i o n  i n  
o t h e r  p a r t s  o f  t h e  c o u n t r y  a s  w e l l .

T h e r e  a r e  b a s i c a l l y  tw o  c o n d i t i o n s  w h ic h  n o r m a l l y  
c h a n g e  t h e  s t r e n g t h  o f  i n s i t u  s o i l  w i t h  t i m e  a f t e r  
an e x c a v a t i o n  h a s  b e e n  m a d e ,  b o t h  h a v i n g  t o  d o  w i t h  
c h a n g e s  i n  w a t e r  c o n t e n t :

1 .  I f  a n  e x c a v a t i o n  i s  dug  b e l o w  t h e  w a t e r  t a b l e  
s u r f a c e ,  o r  i f  an e x c a v a t i o n  i s  p a r t i a l l y  
f i l l e d  w i t h  w a t e r  and t h i s  w a t e r  i s  r a p i d l y  
draw n down by p u m p in g ,  r e l a t i v e l y  l a r g e  p o r e  
w a t e r  p r e s s u r e s  b e t w e e n  t h e  s o i l  p a r t i c l e s  
r e m a i n .  T h i s  may c a u s e  a t e m p o r a r y  s t a b i l i t y  
p r o b le m  w h ic h  w i l l  im p r o v e  w i t h  t i m e  a s  e x c e s s  
p o r e  p r e s s u r e s  d i s s i p a t e .  S o ,  when e x c a v a t i n g  
p r i m a r i l y  f i n e  g r a i n  o r  r e l a t i v e l y  im p e r m e a b le  
s o i l s  s u c h  a s  c l a y s  and s i l t s ,  t h e  i n i t i a l  
w a t t r  c o n d i t i o » »  i s  i m p o r t a n t .  When t h e  w a l l s  
s t a b i l i z e  a f t e r  t h e  w a t e r  i s  pumped o u t ,  s h o r t 
te r m  e x c a v a t i o n  c r i t e r i a  c a n  b e  s a f e l y  a p p l i e d ,  
a s  l o n g  a s  t h e  e x c a v a t i o n  i s  n o t  a l l o w e d  t o  
r e f i l l  w i t h  w a t e r .  P a r a g r a p h  1 9 2 6 . 6 5 1 ( d )  and  
n o t e  3 ( b )  o f  t a b l e  1 o f  t h e  d r a f t  S u b p a r t  P 
r e v i s i o n  r e c o g n i z e  t h i s  p r o b le m .

2 .  When e x c a v a t i n g  i n  g r a n u l a r  o r  p e r m e a b le  s o i l s  
s u c h  a s  s a n d s ,  t h e r e  w i l l  b t  a  t e m p o r a r y  a p p a r e n t  
c o h e s i o n  c a u s e d  by  n e g a t i v e  p o r e  p r e s s u r e s  i n  
t h e  p a r t i a l l y  s a t u r a t e d ,  d r a i n i n g  s o i l s .  T h i s  
n e g a t i v e  p o r e  p r e s s u r e  i s  c a u s e d  b y  c a p i l l a r y  
t e n s i o n .  As t h e  s o i l  i n  t h e  e x c a v a t i o n  w a l l s  
d r i e s ,  t h e  n e g a t i v e  p o r e  p r e s s u r e s  w i l l  d i s s i p a t e  
m a k in g  t h e  s o i l  w e a k e r  i n  s h e a r  and  p o s s i b l e  
c a u s i n g  s l o u g h i n g  o r  s l i d e s .  T h i s  i s  a c o n d i t i o n  
w h i c h  w i l l  d e t e r i o r a t e  w i t n  t i m e  and  t h e  l e n g t h  
o f  t i m e  w i l l  d e p e n d  on  how f a s t  t h e  s o i l  i n  t h e  
e x c a v a t i o n  w a l l s  w i l l  d r y  t o  a  s i g n i f i c a n t  d e p t h .  
P r o b a b l y  i n  n o rm a l  c o n d i t i o n s ,  i n s t a b i l i t y  w i l l  
o c v u r  c o n s i d e r a b l y  l a t e r  t h a n  7 d a y s  a f t e r  t h e  
e x c a v a t i o n  w o r k ,  p a r t i c u l a r l y  w hen  t h e  e x c a v a t i o n  
w a l l  i s  c o v e r e d  w i t h  s h e e t i n g ,  r e t a r d i n g  e v a p o r a 
t i o n  o f  w a t e r .
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We f e e l  t h e  l a r g e  m a j o r i t y  o f  t h e  c a s e s  w i l l  
a l l o w  t h e  e x t e n s i o n  o f  s h o r t - t e r m  t o  7 d a y s .  
P e r h a p s  a n  e x t e n s i o n  t o  3 d a y s  m i g h t  b e  a  g o o d  
c o m p r o m is e  w h i c h  w o u ld  a l l o w ,  a s  a  w o r s t  c a s e ,  
e x c a v a t i o n  b e f o r e  a  w e e k e n d  t o  b a c k f i l l i n g  
a f t e r  a w e e k e n d ,  a s  l o n g  a s  w a t e r  i s  n o t  a l l o w e d  
t o  a c c u m u l a t e  i n  t h e  e x c a v a t i o n  and  b e  pumped  
down a g a i n .

P a g e  1 1 .  T a b l e  1 :  S h o u ld  t h e  s t i p u l a t i o n  o f  m axim um s l o p e
b e  l i m i t e d  t o  3 / 4 : ! ?  S h o u ld  t h e  s u g g e s t e 3  p e r f o r m a n c e  
r e q u i r e m e n t  ( f o o t n o t e  f c ) ( t h e  " s t a b l e  s l o p e "  c o n c e p t )  
b e  u s e d ?  W i l l  t h i s  a p p r o a c h  w o r k ?

A. T he 3 / 4 : 1  maximum s l o p e  s h o u l d  b e  r e a s o n a b l e .

J u d g m e n ts  o f  t h e  d e s c r i p t i o n  o f  t h e  s o i l  e n c o u n t e r e d ,  
d e g r e e  o f  s a t u r a t i o n  a n d  c h a n g i n g  c o n d i t i o n s  a s  t h e  
e x c a v a t i o n  p r o g r e s s e s  m i g h t  o v e r l o o k  s o m e t h i n g ,  
p o s s i b l y  r e s u l t i n g  i n  a m a r g i n a l  s t a b i l i t y  p r o b le m  
fr o m  t i m e  t o  t i m e .  T h e r e  s h o u l d  b e  som e m ean s  t o  
c o r r e c t  s u c h  s h o r t c o m i n g s  i f  t h e r e  i s  e v i d e n c e  o f  
i n s t a b i l i t y ,  and t h e  p r o v i s i o n  t o  f l a t t e n  t h e  s l o p e  
b y 1 / 4 : 1  s h o u l d  b e  a p p r o p r i a t e .  T h i s  a d j u s t m e n t  
s h o u l d  b e  m ade b e f o r e  a n y o n e  e n t e r s  t h e  e x c a v a t i o n .

P a g e  1 2 .  F i g u r e  2 :  S h o u ld  t h e  a l l o w a b l e  b ank  n e x t  t o  t h e  w ork
a r e a  i n  C a s e s  I I ,  m *  an<3 IV b e  i n c r e a s e d  t o  4 f t ? 
S h o u ld  '‘C a s e  IV"" b e  l i m i t e d  t o  e x c a v a t i o n  ~oy t r e n c h i n g  
m a c h i n e s ?

A. The p u r p o s e ,  u s u z i l l y ,  f o r  h a v i n g  a s u b t r e n c h  a t  
t h e  b o t t o m  o f  a  s l o p e d  e x c a v a t i o n  i s  t o  p r o v i d e  a 
b e t t e r  l a t e r a l  r e s t r a i n t  f o r  t h e  p i p e  a f t e r  t h e  p i p e  
i s  b e d d e d  a n d  i n  p l a c e .  T h i s ,  i n  m o s t  c a r e s ,  a l l o w s  
t h e  p i p e  t o  w i t h s t a n d  g r e a t e r  o v e r b u r d e n  and  g r o u n d  
s u r f a c e  l o a d s  w i t h o u t  f a i l u r e .  F o r  l a r g e  p i p e s  
(6 f t  o r  m o re  i n  d i a u n e t e r ) ,  i t  may b e  i m p o r t a n t  t o  

b e  a l l o w e d  a  d e e p e r  s u b t r e n c h .  F o r  e m p l o y e e  s a f e t y  
p u r p o s e s ,  w h e t h e r  3 o r  4 f t  i s  u s e d  i s  a r b i t r a r y ,  and  
w o u ld  p r o b a b l y  d e p e n d  o n  ju d g m e n t  o f  t h e  i n c r e a s e d  r i s k ,  
i f  t h e r e  i s  a n y ,  b y  g o i n g  t o  t h e  4 f t  s u b t r e n c h .  The  
p o t e n t i a l  v o lu m e  o f  s l i d i n g  s o i l ,  i n d i c a t e d  by  t h e  
s p a c e s  b e t w e e n  t h e  s o l i d  and  d o t t e d  l i n e s  i n  f i g u r e  
o n e»  d o e s  s ee m  t o  b e  r e l a t i v e l y  s m a l l  e v e n  a t  4 f t .
T he u p p e r  p o r t i o n  o f  t h e  t r e n c h  w o u ld  h a v e  t o  b e  
w id e n e d  o r  f l a t t e n e d  t o  a cc o m m o d a te  t h e  4 f t  s u b t r e n c h  
i n  o r d e r  t o  m e e t  t h e  ¿ a b l e  2 c r i t e r i a .  F i n a l l y ,  a t  
4 f t ,  t h e  h e a d  a n d  s h o u l d e r s  o f  m o s t  w o r k e r s  w o u ld  
b e  o u t s i d e  o f  t h e  s u b t r e n c l . .  I t  s e e m s  r e a s o n a b l e  
t o  u s  t o  e x t e n d  t h e  s u b t r e n c h  d e p t h  t o  4 f t .

2 3 9
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7 .  P a g e  1 3 .  S e c t i o n  1 9 2 6 . 6 5 2 ( b ) ( 4 ) ( i i ) : T h i s  s e c t i o n ,  u n l i k e
m o s t  o t h e r s  i n  S u b p a r t  P ,  i s  n o t  a d d r e s s e d  t o  t h e  
man i n  t h e  f i e l d  b u t  t o  t h o s e  who p r e - d e s i g n  s h o r i n g  
s y s t e m s .  Y e t  t h e  s e c t i o n  i s  n e c e s s a r y  t o  a v o i d  
u n r e a s o n a b l e  v a g u e n e s s .  S h o u ld  t h i s  s e c t i o n  b e  a t  
t h e  en d  o^ S u b p a r t  P? S h o u ld  p a r t  o f  i t  b e  c o n v e y e d  
a s  d e f i n i t i o n s ?

A. T h e s e  l o a d i n g s  a r e  a l r e a d y  i n  t h e ,  " G u i d e l i n e s  
S u p p le m e n t i n g  S u b p a r t  P ,  S e c t i o n  2 . 2 . 2 ,  ' O p e r a t i o n a l  
L o a d s ’ ."  I f  t h e s e  l o a d i n g s ,  w i t h  t h e  p o s s i b l e  e x c e p t i o n  . 
o f  t h e  i m p a c t  l o a d ,  a r e  m e a n t  t o  a l s o  a p p l y  t o  j o b  
d e s i g n e d  s h o r i n g ,  w h ic h  S u b p a r t  P d o e s  n o t  s a y ,  t h e n  
t h e s e  p r o v i s i o n s  s h o u l d  r e m a in  i n  t h e  b o d y  o f  t h i s  
S u b p a r t  w h e r e  t h e y  a r e .

8 . P a g e  1 6 .  S e c t i o n  1 9 2 6 . 6 5 2  ( b ) (5 )  ( i i ) t T h i s  s e c t i o n  m a k e s  i t
d i f f i c u l t  t o  im p le m e n t  som e o f  t h e  s l o p e  c o n f i g u r a t i o n s  
a l l o w e d  i n  f i g u r e  2 .  S h o u ld  t h e  p r o p o s e d  p e r f o r m a n c e  
s t a t e m e n t s  b e  s u b s t i t u t e d  t o  g i v e  m ore o p t i o n s ,  o r  
a l t e r n a t i v e l y ,  s h o u l d  m ore  o p t i o n s  b e  s p e c i f i e d  o r  t h e  
s p e c i f i e d  o p t i o n s  i d e n t i f i e d  a s  e x a m p l e s  o f  i m p l e m e n t i n g  
t h e  fS r m a n c e  s t a t e m e n t ?

A. The p e r f o r m a n c e  s t a t e m e n t ,  (W orkers  i n  e x c a v a t i o n s
m u s t  b e  p r o t e c t e d  a g a i n s t  r o l l i n g  o r  s l i d i n g  o b j e c t s . )
i s  r e a l l y  a l l  t h a t  i s  n e e d e d  h e r e .  S u g g e s t i o n s  a s  t o  
how t h i s  may b e  a c c o m p l i s h e d  may b e  p l a c e d  i n  t h e  
a p p e n d i x  i f  b e n e f i c i a l .

Nr  m e n t i o n  o f  t h e  am ount o f  s l o p e  r e q u i r e d  b e f o r e  
p r o v i s i o n s  a r e  a p p l i e d  s h o u l d  b e  m a d e .  I t  d e p e n d s  
o n  t h e  s p e c i f i c  s i t u a t i o n .

9 .  P a g e  1 6 .  S e c t i o n  1 9 2 6 . 6 5 2 (b) (5 )  ( i i i )  : S h o u l d  t h e  a l l o w a b l e
e x c a v a t i o n  b e lo w  t h e  b o t t o m  o f  s h o r i n g  o r  s h i e l d s  b e  
i n c r e a s e d  t o  3 f t ?

A. I t  c e r t a i n l y  w o u ld  b e  u s e f u l ,  i n  som e c a s e s ,  t o  
b e  a b l e  t o  e x t e n d  s h o r t - t e r m  e x c a v a t i o n s  t o  3 f t  
b e l o w  t h e  s h o r i n g .  I t  i s  u s e f u l  t o  a i d  i n  t h e  b e d d i n g  
o f  p i p e .  A l s o ,  m ore  i m p o r t a n t l y  t o  u s ,  i t  b e t t e r  
a l l o w s  w o r k in g  a r o u n d  u n d e r g r o u n d  o b s t r u c t i o n s  w i t h  
s h o r i n g ,  p a r t i c u l a r l y  w hen r e e x c a v a t i n g  t o  r e p a i r  a 
b r o k e n  w a t e r m a i n ,  s e w e r ,  o r  s i m i l a r  i t e m s  i n  a c o n g e s t e d  
a r e a .  We f e e l  i t  i s  r e a s o n a b l e  t o  a l l o w  t h i s  e x t e n s i o n  
i f  a d e q u a t e  a t t e n t i o n  i s  p a i d  t o  p o s s i b l e  u n s t a b l e  
c o n d i t i o n s  b e l o w  t h e  s h o r i n g .
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We a l s o  b e l i e v e  t h i s  s e c t i o n  s h o u l d  b e  r e w o r d e d  
t o  c l a r i f y  t h a t  t h e  s h o r t - t e r m  e x c a v a t i o n  r e q u i r e m e n t  
a p p l i e s  t o  t h e  w ork  b e l o w  t h e  b o t t o m  o f  t h e  s h e e t i n g  
o r  s h o r i n g  s y s t e m .  An e x c a v a t i o n  f o r  a b u i l d i n g  o r  
l a r g e  s t r u c t u r e  w o u ld  com e u n d e r  t h e  l o n g - t e r m  
d e f i n i t i o n .  I t  i s  o f t e n  n e c e s s a r y  t o  make s h o r t - t e r m  
e x c a v a t i o n s  w i t h i n  t h i s  e x c a v a t i o n  f o r  d r a i n  l i n e s ,  
f o o t i n g s ,  e t c .  The p r e s e n t  w o r d in g  c o u l d  b e  i n t e r p r e t e d  
a s  p r o h i b i t i n g  t h i s  p r a c t i c e .  We s u g g e s t  t h a t  t h i s  
s e c t  .on be r e v i s e d  t o  r e a d :

"A short-term excavation up to 3 ft below tre 
b o t to m  o f  s h e e t i n g ,  t r e n c h  s h i e l d s ,  o r  t r e n c h  
b o x e s  i s  p e r m i t t e d  p r o v i d e d  t h a t : . "

1 0 .  P a g e  1 8 .  D e f i n i t i o n  o f  a c c e p t e d  e n g i n e e r i n g  r e q u i r e me n t s .
S h o u ld  a " r e g i s t e r e d  a r c h i t e c t "  b e  o m i t t e d  s i n c e  
a r c h i t e c t s  d o  n o t  d e a l  w i t h  e x c a v a t i o n s ?

A. T h i s  i s  n o t  a n  a r e a  i n  w h ic h  a r c h i t e c t s  a r e  
n o r m a l l y  i n v o l v e d ,  h o w e v e r ,  t h e r e  i s  p r o b a b l y  no  
g o o d  r e a s o n  w hey t h e y  s h o u l d  b e  e x c l u d e d ,  a s  l o n g  
as t h e y  h a v e  a d e q u a t e  b a c k g r o u n d  and e x p e r i e n c e ,
] u s t  a s  an y  r e g i s t e r e d  e n g i n e e r  w o r k in g  w i t h  
e x c a v a t i o n s  s h o u l d .

1 1 .  P a g e  1 8 .  Definition of "Compe tent Person." S h o u ld  t h e
definition b e  rewritten t o  r e q u i r e  t h a t  the competent 
p erson be working at t h e  e x c a v a t i o n  s i t e ?

A. We w o u ld  c o n s i d e r  t h i s  t o  b e  g o o d  p r a c t i c e .

1 2 .  S h o u ld  "Mass M ovement o f  S o i l  o r  Rock" b e  d e f i n e d ?

A. The t e r m  s h o u l d  b e  s e l f - e x p l a n a t o r y .  I t  s h o u l d  
i n c l u d e  an y  g r o u n d  m ovem en t i n v o l v i n g  v o l u m e s  g r e a t e r  
t h a n  t h o s e  a s s o c i a t e d  w i t h  s p a l l i n g  o f  r o c k ,  o r  
s l o u g h i n g  o f  s o i l  a n d  s u r f a c e  e r o s i o n  o f  s o i l .
P e r h a p s  t h e  l a t t e r  t e r m s  s h o u l d  b e  d e f i n e d .  The  
o n l y  p l a c e  t h e s e  t e r m s  a p p e a r  i n  S u b p a r t  P i s  i n  
t h e  d e f i n i t i o n  o f  " F r a c t u r e d  R o c k ."

1 3 .  P a g e  5 2 .  O ld  1 9 2 6 . 6 5 1 ( c ) :  S h o u ld  t h i s  s t a t e m e n t  b e  d e l e t e d ?
E ven  th o u g h  t h i s  m a t t e r  i s a d d r e s s e d  e l s e w h e r e ^  
t h i s  s t a t e m e n t  c o n v e y s  t h e  i n t e n t  c f  S e c t i o n  1 9 2 6 . 6 5 2  
i n  s i m p l e  l a n g u a g e .

A . T h i s  s t a t e m e n t  s h o u l d  b e  d e l e t e d .  I t  i s  c l e a r l y  
r e d u n d a n t  w i t h  t h e  new S e c t i o n  1 9 2 6 . 6 5 2 ( a ) .
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In  a d d i t i o n  
W o r k s h o p s ,”

1 . P a g *  7 .

2.  P a g e  7 .

3 .  P a g e  8 .

4 .  P a g e  11

5 .  P a g e  11

6 . P a g e  18

t o  "Son* I s s u e s  t h a t  S h o u ld  b e  C o n s i d e r e d  i n  t h e  
w e h a v e  s o n *  a d d i t i o n t l  com m en ts  o r  q u e s t i o n s .

S e c t i o n  1 9 2 6 . 6 5 1 ( e ) : We f e e l  t h a t  t h i s  r e q u i r e m e n t
s h o u l d  a p p l y  t o  c o m p l e t e d  p o r t i o n s  o f  e x c a v a t i o n s .
T h i s  w o u ld  c l a r i f y  t h a t  t h e  i n t e n t  i s  n o t  a p p l y  t h e  
s h o r i n g  r e q u i r e m e n t  i n  t h e  a r e a s  w h e r e  t h e  e x c a v a t i o n  
e q u ip m e n t  i s  w o r k i n g .  S u b s t i t u t e  " c o m p le te d  s i d e s "  
f o r  " s i d e "  i n  l i n e  4 .

S e c t i o n  1 9 2 6 . 6 5 1 ( a ) : E x c a v a t i n g  e q u ip m e n t  may b e
c o n s i d e r e d  m o b i l e .  I s  i t  n e c e s s a r y  t o  p l a c e  s t o p  
l o g s  o r  b a r r i c a d e s  i n  f r o n t  o f  t h i s  e q u ip m e n t  d u r i n g  
e x c a v a t i o n ,  p a r t i c u l a r l y  t r a c k e d  e q u ip m e n t  o r  t h o s e  
u s i n g  o u t r i g g e r s ?

S e c t i o n  1 9 2 6 . 6 5 1  ( p ) : T h i s  s e c t i o n  c u r r e n t l y  a p p e a r s
t o  a p p l y  o n l y  t o  t r e n c h e s .  We b e l i e v e  e x i t  c o n d i t i o n s  
s h o u l d  b e  c o n s i d e r e d  f o r  a l l  t y p e s  o f  e x c a v a t i o n s .  
L a r g e  e x c a v a t i o n s  s h o u l d  h a v e  a minimum o f  tw o  m eans  
o f  e x i t .  A s e c o n d  c o n d i t i o n  c o u l d  b e  a s m a l l e r  
e x c a v a t i o n  o f  up t o  a p p r o x i m a t e l y  1 5 0 0  s q  f t  w h e r e  
o n e  e x i t  w o u ld  b e  p e r m i t t e d .  A t h i r d  c o n d i t i o n  
w o u ld  b e  s i m i l a r  t o  w h a t  i s  c u r r e n t l y  p r o p o s e d .

T a b l e  1 : R e c o g n i z i n g  t h a t  many t i m e s  t h e  e x c a v a t i o n
f a c e s  a r e  s a t u r a t e d  o n l y  p a r t  o f  t h e  way u p ,  c o u l d  
we c o n s i d e r  t h e  s o i l  t o  b e  t y p e  C t o  t h e  t o p  o f  t h e  
s a t u r a t i o n  z o n e  and t y p e s  A o r  B a b o v e  t h a t  w i t h  t h e  
a p p r o p r i a t e  We' s  a p p l i e d ?

T a b l e  1 : The M a t r i x  C l a s s i f i c a t i o n  S y s te m  shown i n
NBS BSS 1 2 7 ,  J u n e  1 9 8 0 ,  i s  s i m p l e  t o  u s e  and o f f e r s  
m ore f l e x i b i l i t y .  Would i t  b e  p o s s i b l e  t o  r e p l a c e  
i n  S u b p a r t  P t h e  s i m p l i f i e d  C l a s s i f i c a t i o n  S y s t e m  
w i t h  t h e  M a t r i x  C l a s s i f i c a t i o n  S y s t e m ,  o r  a t  l e a s t  
o f f e r  t h e  l a t t e r  i n  an  a p p e n d i x  o r  a n o t h e r  s e c t i o n  
a s  an  a l t e r n a t e .

S e c t i o n  1 9 2 6 .  653  ( j ) :  E x c a v a t i o n

The d r a f t  s t a n d a r d  d o e s  n o t  d e f i n e  t r e n c h  o r  g i v e  
a n y  c r i t e r i a  t o  d i s t i n g u i s h  b e t w e e n  a t r e n c h  o r  
e x c a v a t i o n  a s  i s  d o n e  i n  t h e  c u r r e n t  s t a n d a r d s .
We b e l i e v e  t h i s  i s  d e s i r a b l e .  H o w e v e r ,  i t  may b e  
h e l p f u l  t o  add  a s e n t e n c e  t o  t h e  e x c a v a t i o n  d e f i n i t i o n  
s t a t i n g  t h a t  t r e n c h e s  a r e  e x c a v a t i o n s  o r  a l t e r n a t i v e l y  
a d d i n g  a T r e n c h  d e f i n i t i o n  w h ic h  c o u l d  s t a t e ,

2 *2



8

T r e n c h : "On* t y p e  o f  e x c a v a t i o n  com m only  u s e d
f o r  t h e  i n s t a l l a t i o n  o f  p i p i n g ,  e t c . "  

T h i s  w o u ld  p r o v i d e  e m p h a s i s  t o  e m p l o y e r s  who p r i m a r i l y  
d o  t r e n c h  t y p e  e x c a v a t i o n  w ork  t h a t  t h e  e n t i r e  s t a n d a r d  
i s  a p p l i c a b l e  t o  t h e i r  o p e r a t i o n s .

P a g e  1 9 .  S e c t i o n  1 9 2 6 . 6 5 3 ( 1 ) :  F r a c t u r e d  Rock

Can r o c k  h a v e  f r a c t u r e s  i n  i t  and y e t  b e  c o n s i d e r e d  
by d e f i n i t i o n  u n f r a c t u r e d ?  I t  i s  r a r e  t o  f i n d  
e s p e c i a l l y  s e d i m e n t a r y  r o c k  t h a t  i s  n o t  f r a c t u r e d ,  
y e t  we w o u ld  c o n s i d e r  t h a t  much c f  i t  w o u ld  n o t  
r e a d i l y  s p a l l  o r  c r u i . ib le  when e x c a v a t e d  w i t h  v e r t i c a l  
s l o p e s .  We b e l i e v e  u n s t a b l e  r o c k  w o u ld  b e  a more  
s u i t a b l e  te r m  f o r  t h i s  d e f i n i t i o n .
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DNJ INDUSTRIAL STEEL FABRICATORS 
45 EDISON AVE 
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FELIX YOKEL
NATIONAL BUREAU OF STANDARDS 
RT 2 70
QUINCE ORCHARD 8 LVD 
GAITHERSBURG MD 2 0 7 6 0
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AFTER RECEIVING IKE WORKING DRAFT OF THE SUGGESTED REVISION IN 
SUB-PART P OF THE SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION I 
WANTED TO EXPRESS OUR SUPPORT FOR THE PPOPOSED CHANGES QUITE ASIDE 
FROf" ANY MINOR SUGGESTIONS WE COULD OFFER WITH REGARD TO DEFINITIONS  
THAT SHOULD BE CONSIDERED WE'RE IN COMPLETE AGREEMENT WITH YOUR 
ENGINEERING ASSUMPTIONS AS THEY PERTAIN TO TRENCH SHORING BOXES WE 
UTILIZE ENGINEERING PRINCIPALS AS PROPOSED BY TERZAGHI AND PECK IT IS  
OUR FEELING THAT IT I S  THE MOST CONSERVATIVE YET MOST APPLICABLE 
THEORY PERTAINING TO TRENCH SHORING WE’RE PLEASED THAT WE SHOULD SOON 
HAVE INDUSTRY STANDARDS AND GUIDELINES TO WHICH ALL MANUFACTURERS 
WILL COMPLY 

SHORING BY DNJ 
D QUITADAMO

1426  EST

MGMCOMP MGM )

)

)

)

I

I
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mc P. O. Box 24126 •  Lansing, Michigan 48909

517-349-4620 
Toll Fra«: 1-800-248-9912 

Within Michigan: 1-800-292-6601

[ .

Ju ly  17, 1981

Mr. John Maragliano, Gen. Mgr.
D & J  INDUSTRIAL STEEL FABRICATORS, INC.
45 Edison Avenue 
Oakland, New Je r se y  07436

Dear John:

Both Wendell Wood of GME and myself were very d isappointed th at  you did not attend 
the meeting of the workshop on the proposed rev is io n s  to Subpart P of the OSHA 
reg u la t io n s .

I t  was the hope of both GME and o u rse lv e s ,  a s  I s ta te d  to you on the phone on Ju ly  
9, 1981, that even i f  we did have some areas  o f disagreement we would be able  to get 
together and iron these out so  that we could present a consensus cpinion as  an industry , 
so that i t  would not appear th a t  there was a d iv is io n  within cur Industry , and thereby 
provide a more e f f e c t iv e  presentation  as an industry  to the NIOSH Study.

Dr. Yokel informed us a t  the meeting th at  you had telephoned him on Monday, Ju ly  13, 
and that you disagreed with our p o s it ion  t o t a l l y .  I t ' s  hard fo r  us to be lieve  that 
you would have to ta l  disagreement, and that there would be th at  much o f  a d if fe re n ce  
when, obviously , we have a common purpose to provide the construction industry with 
adequate, well designed, q u a l i ty  products.

I got the impression from our phone conversation that you concurred with many o f  the 
statements th at  we made. I t  1s my recommendation, and s incere  hope, that you will 
see f i t  to share and communicate with u s ,  so that the f in a l  r e s u l t s  o f  our work w ill 
be a un if ied  presentation . I am ce r ta in  that any d if fe re n ce s  we have can be ironed 
out to tne s a t i s f a c t io n  o f a l l  concerned.

I t  1s my understanding th at  Dr. Yokel, in the next 60 d ays , w ill generate a sunmary 
of a l l  the work shops and recoomend a formation o f  an industry study committee with 
representation  on th at  comnittee by a l l  p a r t ie s  concerned. I t  I s  our hope that you 
w ill p a r t ic ip a te  with us In the development o f  an acceptab le  standard so that the 
trench box Industry can play the p a r t  th a t  I s  necessary  in th a t  study comnittee.
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Ju ly  17, '981 
Mr. John Karagliano 
Page Two (2)

John, enclosed Is  a copy o f  our most recent presentation statement presented a t  the 
Boston meeting. Both Wendell Wood and niyself would appreciate  i t  i f  you would take 
the time to  review and comment on each item in d e ta i l  so th a t  we can see where we 
d i f f e r ,  then we can evaluate  our po s it ion  as  i t  r e l a t e s  to yours and s t a r t  the process 
o f  generating a consensus p o s it ion .

L o o k in g  f o r w a r d  t o  h e a r i n g  f rom you so o n .

Sincerely,
EFFICIENCY PRODUCTION, INC.

V

Jo.'m B. Cook
Vice Pres. & Gen. Mgr.

Enc.

cc: Dr. Fe lix  Yokel
Kr. Wendell Wood

JBC /slc
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s t a t e m e n t  o f  p o s i t i o n  and  re co m m e n d a t io n s

ON

R E V I S I O N  TO S U BP A R T  P  

OF THE

SAFETY ANT HEALTH REGULATIONS FOR CONSTRUCTION

PRESENTED BY 

THE MAJOR MAirJFACTURERS OF TRENCH BOXES 

AND TRENCH SHIELDS OF THE UNITED STATES

Jo h n  B .  Cook
E f f i c i e n c y  P r o d u c t i o n ,  I n c .  

W endell  Wood
G r i s w o l d  M ach in e  & E n g i n e e r i n g



GENERAL STATEMENT OF PO SITIO N

A r e v ie w  i n  d e t a i l  h a s  b e e n  made o f  th e  p r o p o s e d  r e v i s i o n s  

i n  S u b p a r t  P 1 9 2 6 .6 5 0  -  . 6 5 1  -  . 6 5 2  -  . 6 3 3 .

T h i s  r e v i e w  w as made b y ,  and on b e h a l f  o f ,  th e  m a jo r  t r e n c h  

b o x  m a n u f a c t u r e r s  o f  t h e  U n i t e d  S t a t e s ,  and r e p r e s e n t s  t h e i r  

c o n s e n s u s  o p i n i o n  o f  t h e  c h a n g e s  i n  t h e  p r o p o s e d  s t a n d a r d s .

I t  i s  o u r  p o s i t i o n  t h a t  t h e  i n t e n t  t o  c l a r i f y  and s i m p l i f y ,  

a s  i t  r e l a t e s  t o  t h e  r e v i s e d  c h a n g e s  o f  S u b p a r t  P ,  h a s  f a i l e d ,  

and i n  f a c t ,  h a s  made i t  more c o n f u s i n g  and more d i f f i c u l t  t o  

a p p l y  i n  t h e  f i e l d .  The p r o p o s e d  d e s i g n  c r i t e r i a  a s  th e y  

r e l a t e  t o  t r e n c h  b o x e s  do n o t  c o n f c  a t o  a c c e p t e d  e n g i n e e r i n g  

p r a c t i c e s .  We h a v e  s p e c i f i c  r e c o m m e n d a t io n s  f o r  c h a n g e s  i n  

t h e  p r o p o s e d  r e v i s i o n s .

I t  i s  a l s o  o u r  p o s i t i o n  -  t h a t  i f  t h e  G u i d e l i n e s  a r e  g o in g  

t o  be  r e f e r e n c e d  w i t h i n  S u b p a r t  P and t h e r e f o r e  become e f f e c 

t i v e l y  a  p a r t  o f  t h e  la w  -  th e y  s h o u ld  be  d i s c u s s e d  p u b l i c l y  

a s  a  p a r t  o f  t h e  w o rk sh o p  and  i n  p u b l i c  h e a r i n g s .



1 9 2 6 .6 5 0  GENERAL PROTECTION REQUIREMENTS -  NO COMMENT

1 9 2 6 .6 5 1  SPE C IFIC  EXCAVATION REQUIREMENTS 

PAGE
8  -  i t e m  ( s )  Should , r o a d  . . .  P o r t a b l e  t r e n c h  b o x e s  o r

s l i d i n g  t r e n c h  s h i e l d s  may be  u s e d  f o r  t h e  
p r o t e c t i o n  o f  p e r s o n n e l .  Where s u c h  t r e n c h  
b o x e s  o r  t r e n c h  s h i e l d s  a r e  u s e d  th e y  s h a l l  
be  d e s i g n e d ,  c o n s t r u c t e d  and m a in t a in e d  i n  
a  m anner w hich  w i l l  p r o v i d e  e q u i v a l e n t  p r o 
t e c t i o n  t o  t h a t  p r o v i d e d  by t h e  s h o r i n g  

r e q u i r e d  f o r  t h e  e x c a v a t i o n  a s  d e f i n e d  by 
a c c e p t e d  e n g i n e e r i n g  p r a c t i c e .

SHORING, SLOPING AND SHIELDING REQUIREMENTS

S h o u ld  r e a d  . . .  Q u a l i f i e d  E n g i n e e r

S h o u ld  be  no m t i t r a r y  d i s t i n c t i o n  b e tw e e n  
l o n g - t e r m  and  s h o r t - t e r m  e x c a v a t i o n .

We recommend t h a t  t h i s  s e c t i o n  be  c l a r i f i e d  
and s i m p l i f i e d  f o r  e f f e c t i v e  f i e l d  a p p l i c a t i o n .

S h o u ld  r e a d  . . .  l a t e r a l  p r e s s u r e  a t  t h e  b o t to m  
o f  e x c a v a t i o n  e q u a l  t o  t h e  e q u i v a l e n t  w e ig h t  
e f f e c t  (We) i n  T a b l e  1 t i m e s  t h e  d e p t h  o f  c u t  
w i t h  l a t e r a l  p r e s s u r e  d ia g r a m  a p p r o p r i a t e  t o  
t h e  c o n s t r u c t i o n  a s  d e t e r m in e d  by an e n g i n e e r .

We o b j e c t  t o  t h e  f o o t n o t e s  a t t a c h e d  t o  T a b l e  1 
a s  b e i n g  t o o  t e c h n i c a l  and  o v e r l y  c o m p l i c a t e d  
f o r  i n t e r p r e t a t i o n  by f i e l d  p e r s o n n e l ,  and 
recommend t h e y  be  s i m p l i f i e d .

The l a s t  p a r a g r a p h  o f  t h i s  s e c t i o n  s h o u l d  r e a d  
. . .  s h o r i n g  s y s t e m s  s h a l l  be  d e s i g n e d  i n  a c 
c o r d a n c e  w i th  a c c e p t e d  e n g i n e e r i n g  p r a c t i c e s .

1 9 2 6 .6 5 2  SPEC IFIC

PAGE 
9 -  i t e m  2 a

10  -  i t e a  ( b )  ( 1 )  

10  -  i t e m  ( 4 )  ( i )  

15  -  i t e m  ( i i )  a

1 3  -  i t e m  ( i i )  c
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1

PAGS ( T h i s  s t a t e m e n t  e x c l u d e s  t h e  33#  i n c r e a s e  i n

a l l o w a b l e  w o rk in g  s t r e s s e s  o r  an  e q u i v a l e n t  
s t r e n g t h  r e d u c t i o n . )

13  -  i t e m  ( i i i )  S h o u l d  r e a d  . . .  S h o r i n g  s y s t e m s  and t r e n c h
P a r a g r a p h  2 s h i e l d s  s h a l l  b e  s e l e c t e d  i n  t h e  f i e l d  on th e

b a s i s  o f  a c c e p t e d  e n g i n e e r i n g  p r a c t i c e .

13 -  i t e m  ( i i i )  ( a )  T re n c h  s h i e l d s ,  t r e n c h  b o x e s ,  and p r e - f a b r i c a t e d
s t r u t w a l e  a s s e m b l i e s  and o t h e r  p r e - f a b r i c a t e d  
a s s e m b l i e s  s h a l l  be  r a t e d  f o r  t h e  maximum d e p t h s  
i n  a l l  t y p e s  o f  s o i l s  i n  w hich  th e y  c a n  be  s e 
l e c t e d  and u s e d  a c c o r d i n g l y  fro m  c h a r t s  p r e p a r e d
by t h e  m a n u f a c t u r e r .

16 -  i t e m  ( 4 ) ( i i i ) ( c )  S h o u ld  r e a d  . . .  r a t e d  by an e n g i n e e r  . . .  .

1 6  -  i t e m  ( 5 ) ( i i i )  S h o u ld  r e a d  . . .  E x c a v a t i o n  up t o  3 f e e t  b e lo w  th e
b o tto m  o f  s h e e t i n g ,  t r e n c h  b o x e s ,  o r  t r e n c h  s h i e l d s  
i s  p e r m i t t e d  p r o v i d e d  t h a t :  . . .  ( a n d  we a g r e e  w ith  
i t e m s  a  St b . )

1 9 2 6 .6 5 3  DEFINITIONS APPLICABLE TO THIS SUBPART

PAG I
I S  a  S h o u ld  r e a d  . . .  A c c e p t e d  e n g i n e e r i n g  p r a c t i c e s ,

t h o s e  r e q u i r e m e n t s  o r  p r a c t i c e s  which a r e  com
p a t i b l e  w i th  s t a n d a r d s  r e q u i r e d  by a  r e g i s t e r e d  
p r o f e s s i o n a l  e n g i n e e r .

Q u e s t i o n  -  why a r e  you  m ak in g  r e f e r e n c e  t o  th e  
g u i d e l i n e s  when t h e y  a r e  n o t  m eant t o  be  a p a r t  
o f  t h e  la w ?

1 9  m S h o u l d  b e  e l i m i n a t e d .

19  o S h o u l d  r e a d  . . .  N e g o t i a b l e  s l o p e  i s  a  s l o p e  on
w hich  a  p e r s o n  c a n  e g r e s s  f ro m  o r  i n g r e s s  t o  an  
e x c a v a t i o n  w i th  r e l a t i v e  e a s e  and  s p e e d  t o  a s s u r e  
r e a s o n a b l e  s a f e t y .
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S h o u ld  b e  e l i m i n a t e d »

S h o u ld  r e a d  . . .  S e e  F i g u r e  4  ( C o r r e c t i o n )

GUIDELINES SUPPLEMENT DIG SUBPAST P

I f  t h e  G u i d e l i n e s  a r e  g o i n g  to  be  r e f e r e n c e d  w i t h i n  S u b p a r t  P ,  do 
th e y  n o t  become e f f e c t i v e l y  a  p a r t  o f  th e  la w ?  I f  s o ,  t h e y  s h o u ld  
be d i s c u s s e d  p u b l i c l y  a s  a  p a r t  o f  t h e  w o rk sh o p  and i n  p u b l i c  
h e a r i n g s .

1 9  2

PAGE

19 t
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ANSWERS TO P it. YOKEL'S QUESTIONS

# 2  No comment.

# 3  No comment on 2^  f o o t  l i m i t a t i o n .

On q u e s t i o n  o f  s h o u ld  q u a l i f i e d  p e r s o n  be  s u b 

s t i t u t e d  f o r  e n g i n e e r  . . .  "N o ,  a s  i t  r e l a t e s  
t o  t h i s  s p e c i f i c  q u e s t i o n . "

# 4  No d i s t i n c t i o n  s h o u ld  be  made b e tw e e n  s h o r t -
o r  l o n g - t e r m  e x c a v a t i o n .

# 5  No comment.

# 6  No comment.

# 7  Y e s ,  and s h o u ld  be co n v e y e d  a s  p a r t - o f  th e
d e f i n i t i o n s .

# S  No comment.

# 9  Y e s .

# 1 0  Y e s .

# 1 1  No com m snt.

# 1 2  N o .

# 1 3  No -  S t a t e m e n t  s h o u ld  n o t  be  d e l e t e d .

#1  No comment.
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C o a a ea ts  o f  R ich ard  V. B r e a d « ,  P r e s id e n t  
B r e a c ia  C o n s t r u c t io n ,  I n c .
C a r ib o u , M aine

For t h e  B o sto n  R eg io n  Workahop on t h e  P ro p o sed  R e v ia io n a  t o  S u b p a rt P o f  t h e  
S a f e t y  and H e a lth  R e g u la t io n s  f o r  C o n s tr u c t io n

J u ly  1U , 1981  

Ram ada In n  -  A i r p o r t , P o s to n

1 )  S e c t i o n  1 9 2 6 .6 5 2 ( A ) ( 1 )  S h o r t  te r m  e x c a v a t io n  d e f i n i t i o n

I  w o u ld  s u g £ e s t  t h a t  i f  n e i t h e r  t h e  2 i* -hou r o r  s e v e n  d ay  d e f i n i t i o n  i s  fo u n d  
a c c e p t a b l e  « h a t  a  co m p ro m ise  d e f i n i t i o n  o f  f o u r  d a y s  b e  u s e d .

2 )  S e c t io n  1 9 2 6 .6 5 2 ( a ) ( 2 )  " Q u a l i f ie d  P erson "  d e f i n i t i o n

I  e n d o r s e  t h e  s u b s t i t u t i o n  o f  " q u a l i f i e d  p e r s o n ” f o r  " e n g in e e r "  i n  t h i s  
s e c t i o n .  I  w o u ld  s u g g e s t ,  h o w e v e r ,  t h a t  OSHA in  c o o p e r a t i o n  v i t h  t h e  i n d u s t r y ,  
d e v e lo p  a  o n e  o r  tw o d ay  t r a i n i n g  c o u r s e  f o r  s u p e r i n t e n d e n t s  an d  f o r e n e r .  
e n g a g e d  in  t r e n c h i n g  an d  s h o r in g  t o  i n s u r e  t h e i r  q u a l i f i c a t i o n .  S u p e r in t e n d e n t s  
w o u ld  b e  r e q u i r e d  t o  p a s s  a  s im p le  e x a m in a t io n  on  t h e  m a t e r i a l ,  an d  c o u ld  b e  
c e r t i f i e d  a s  " q u a l i f i e d " .  F o re n e n  w ou ld  b e  r e q u i r e d  t o  a t t e n d  t h e  t r a i n i n g  
c o u r s e ,  b u t  w o u ld  n o t  b e  r e q u i r e d  t o  t a k e  t h e  e x a m in a t io n .  P r im a ry  r e s p o n s i b i 
l i t y  f o r  o n - s i t e  o p e r a t i o n s  and  s a f e t y  w o u ld  r e s t  w i th  t h e  " q u a l i f i e d "  s u p e r 
i n t e n d e n t .

2 5 3



SOURCE DOCUMENTS FROM WHICH PRESENT TECHNICAL PROVISIONS IN 
SUBPART P WERE DERIVED

When NB5 studied the present provisions in Subpart P o f the 
Safety  and Health Regulations for  Construction, an attenpt 
was made to determine the origin  of the technical provisions 
in the document. The attached documents contain some of the 
information which was used as a b a s i s  for  preparing some of 
the pro v is ion s,  p a r t ic u la r ly  those for  timber shoring tT*ble  
2 ).  Note that the documents were written in the ear ly  1940's .
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W A G E  A N D  IN D U ST R IA L  S A F E T Y  B O A R D
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SvERNMENT OF THE DISTRICT OF COLUMBIA

A N D
K I O H T - M O U R  D A Y  L A W  D I V I S I O N  
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A u g u s t  2 5 ,  1943

To b e  I n s e r t e d  i n  l e g a l  n o t i c e s  o f  n e w s p a p e r s  on A u g u s t  26  
o r  A u g u s t  2 7 ,  1 9 4 3 .

MINIMUM WAGS AITD INDUSTRIAL SAFETY HOARD -  P u r s u a n t  t o  th e  
p r o v i s i o n s  o f  S e c t i o n  4  o f  t h e  D i s t r i c t  o f  C o lu m b ia  I n d u s t r i a l  
S a f e t y  A c t  ( P u b l i c  Law 2 7 1  -  7 7 th  C o n g r e s s  -  C h a p t e r  4 3 8  -  
1 s t  S e s s i o n ) ,  t h e  D i s t r i c t  o f  Co l im b  i  a  Minimum ’.V a g e  and 
I n d u s t r i a l  S a f e t y  E o a r d  h e r e b y  c a l l s  a  p u b l i c  h e a r i n g  " f c r  
t h e  p u r p o s e  o f  i n v e s t i g a t i n g  r e a s o n a b l e  s t a n d a r d s  o f  s a f e t y  
i n  e m p lo y m e n t ,  p l a c e s  o f  e m p loy m en t ,  i n  t h e  u s e  o f  d e v i c e s  
and s a f e g u a r d s ,  and I n  th e  u se  o f  p r a c t i c e s ,  m e a n s ,  m e th o d s ,  
o p e r a t i o n s ,  a n d  p r o c e s s e s  o f  e m p lo y m e n t ,  and  any p e r s o n  
i n t e r e s t e d  i n  t h e  n a t t e r  b e in g  i n v e s t i g a t e d  may a p p e a r  and 
t e s t i f y . ”  S a i d  m e e t in g  w i l l - b e  h e l d  i n  M u n i c i p a l  C e n t e r  
B u i l d i n g ,  3 0 0  I n d i a n a  A v e n u e ,  N . W ., 0:1 T h u r s d e y ,  S e p te m b e r  2 ,  
1 9 4 3 ,  a t  1 0  a . m .

M r s .  A l b e r t  W. A tw o o d , C h a irm an  
F r e d  S .  W a lk e r  
P . Y . K .  H ow at

M»«p»etfully r s t u r r s j  V5 lb«
« o i r t c t r . t .  w i t h  1 * 5 *  t * s t e o * ! n i  V n » t  * b *  * t » h l s

« e c c ia S A c «  •  **•«* p r « v ic u *  *tdor»s»s*.% : e iik r » s-
i s  f c s a s r s l  1 M
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p a r t  2 5  i^CAV . r r ' g 1 ' j m r L T f j n j .  e l / > = t i : : g

SECTICi' 2 5 1  DCCAV/.TIfr

2 5 1 0 .  D E F I 'i lV irT ’S .  A .  Q c c a v a t i e n  b h a l l  n e a n  an  u n c o v e r e d  c u t t i n g  
i n  t h e  e a r t h .

B .  E x c a v a t i n g  s h a l l  mean th e  o p e r a t i o n  o f  m a k in g  o r  d i g g i n g  
an  e x c a v a t i o n .

»
C. ^ h o r ih £  s h a l l  .r.ean p r o p s ,  b r a c e s ,  p l a n k s ,  s h e e t i n g ,  e t c . ,  

p l a p e d  and h e l d  a g a i n s t  t h e  s i d e  o f  an e x c a v a t i o n  t o
p r e v e n t  s l i p s ,  s l i d e s ,  c a v e - i n s ,  o r  t h e  f a l l i n g  o f  e a r t h .

2 5 1 1 .  GEKlTRAL. A. The s i d e s  o f  e x c a v a t i o n s  5 f e e t  o r  ;nore in  
d e p th  s h a l l  b e  s u p p o r t e d  by  s u b s t a n t i a l  and a d e c u a t e  s h e e t 

i n g ,  s h e e t  p i l i n g ,  b r a c i n g ,  s h o r i n g ,  e t c . ,  o r  t h e  s i d e s  o f  t h e  
e x c a v a t i o n  s l o p e d  t o  th e  a n g l e  o f  r e p o s e  o f  t h e  m a t e r i a l  b e in g  
e r .c n v a t e d ,  w h ere  t h e r e  i s  a p p a r e n t  d a n g e r  o f  s l i d e s ,  s l i p s ,  o r  
c a v e - i n s ,  m e  w h e re  u n d e r - c u t t i n g  o f  b a n k s  o r  w a l l s  o f  th e  
e x c a v a t i o n  i s  p e r t i n e n t  to  t h e  e x c a v a t i o n  s y s t e n .  ouch  p r o t e c t i o n  
s? a l l  be c o n s i s t e n t  w i th  t h e  m a g n itu d e  o f  th e  w ork and  t.he 
c h a r a c t e r  o f  t h e  m a t e r i a l  i n  w h ic h  t h e  e x c a v a t i o n  i s  roaue .

D. S h o r i n g  s h a l l  be  p l a c e d  a s  so o n  a f t e r  e x c a v a t i n g  a s  t h e  
e x c a v a t i n g  o p e r a t i o n s  w i l l  p e r m it . .

C . F o u n d a t i o n s  a d j a c e n t  t o  an  e x c a v s t i o n  w h ich  i s  lo w e r  t h a n  
t h e  f o u n d a t i o n  s h a l l  b e  s u p p o r t e d  b y  s h o r i n g  o r  u n d e r 

p in n in g  a s  l o n g  a s  t h e  e x c a v a t i o n  r e m a in s  o p e n .

D. E x c a v a t e d  o r  o t h e r  m a t e r i a l  s h a l l  n o t  b e  s t o r e d  v ' i t h i n
2 f e e t  o f  t h e  e d g e  o f  an  e x c a v a t i o n .

E .  h g u a r d r a i l  s h a l l  b e  i n s t a l l e d ,  o r  o t h e r  e f f e c t i v e  b a r r i c a d e  
p r o v i d e d ,  a t  o r  n e a r  th e  edge  o f  an  e x c a v a t i o n  a s  so o n  a s

p o s s i b l e ,  e x c e p t  w here  su c h  b a r r i c a d e  w i l l  i n t e r f e r e  w ith
o p e r a t i o n s .

, F .  Red  l i g h t s ,  t o r c h e s ,  o r  o t h e r  i l l u m i n a t e d  v-sjrning s i g n s  
s h a l l  be  p l a c e d  and M a i n t a i n e d  f r o n  s u n s e t  t o  s u n r i s e  on 

e x c a v a t i o n  b a r r i c a d e s  and  a l o n g  t h e  e d g e s  o f  u n b a r r i c a d e d  
e x c a v a t i o n s  w h ic h  a r e  a d j a c e n t ' t o  p a t h s ,  w a lk w a y s ,  s i d e w a l k s ,  
d r i v e w a y s ,  o r  t h o r o u g h f a r e s .

G. P r e c a u t i o n s ,  in  a d d i t i o n  t o  t h o s e  r i v e n  b e lo w ,  mr.y be  
r e q u i r e d ,  b y  t h e  D i r e c t o r ,  in  e x c a v a t i o n s  s u b j e c t e d  t*>

v i b r a t i o n s  f r o m  m o v in g  e q u ip m e n t  o r  o t h e r  c o n d i t i o n s .  •

H. I n s o f a r  n s  " p r a c t i c a b l e , "  m e a s u r e s  s h r . l l  b e  t ^ k e n  t o  p r e v e n t  
t h e  e n t r a n c e  o r  a c c u m u l a t i o n  o f  s u r f ~ .e e  w a t e r  i n  e x c - v r . t i o n s ,

b e h in d  t h e  s h o r i n g ,  o r  on  t h e  t o p s  o f  b r n k s  o f  e x c a v a t i o n s ,  '. h e re  
i t  i s  l i k e l y  t o  s o f t e n  o r  w e ik e n  t h e  s o i l  o r  s u b s u r f - c e  m t e r i n l  
: .nd c ' u s e  s l i p s ,  s l i d e s ,  o r  c ? . v e - i n s .

I .  The s i d e  o f  rin e x e n v - t i o n  s h i l l  n o t  b e  u n d e r c u t  i n  e x c e s s  
o f  6  i n c h e s  u n l e s s  t h e  overh -.n g  i s  s u p p o r t e d  by  r d e o u r t e

s h o r i n g  o r  u n d e r p i n n i n g .
- 5 5 -  _________________
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J .  3 : « t c h « s  .ahc^'ijv» a p p r o v e d  ryîthocis  o f  s h o r i n g  r.re 
s '- c m  on  d i r e  a

r .  D c c a v a t i o n s  a c r e  t h a n  4  f e e t  i n  d e p t h  s h a l l  be
• p r o v i d e d  w i t h  l a d d e r s  o r  e q u i v a l e n t  m e a n s  o f  e g r e s s ,

e x t e n d i n g  fro m  t h e  b o t to m  o f  t h e ' e x c a v a t i o n  t o  a t  l e a s t
3  f e e t  a b o v e ,- th e  t o p .  The i n t e r v a l  b e tw e e n  l a d d e r s  i n
t r e n c h e s  s h / i l l  n o t  e x c e e d  5 0  f e e t .

0

2 5 1 2 .  TRÜifCK EXCAVAÏI.*.. . A . The f o l l o w i n g  r e q u i r e m e n t s  
a p p l y  t o  an y  t r e n c h  5 f e e t  or  m ore i n  d e p t h  and 

b  f e e t  o r  c o r e  i n  l e n g t h  w h ich  s e r v e s  a c  a  w o r k p l a c e ,  e x c e p t  
where t h e  t r e n c h  5'à i n  s o l i d  r o c k j  h a r d  s h à l e ,  o r  h a rd  s l a g .

1 .  T re n ch  s h o r i n g ,  n o t  l e s s  th a n  t h e  " i ' in i i r u n  R e q u i r e 
m e n t s "  ¿ i v e n  i n  t h e  t a b l e  cn  t h e  f o l l o w i n g  p a g e ,

s h a l l  be  p r o v i d e d .

2 .  The c r n b i n r t i o n  t u n n e l - t r e n c h  m ethod may be u s e d  in  
h a r d ,  c o n p a c t  s o i l ,  p r o v i d e d  t h a t  a  s i n g l e  t r e n c h

s e c t i o n  d o e s  n o t  e x c e e d  S  f e e t  i n  l e n g t h , a n d  t h a t  t h e  l e n g t h  
o f  e ' r t h  l e f t  i n  p l a c e  o v e r  t h e  t u n n e l  b e tw e e n  t h e  t r e n c h  
s e c t i o n s  i s  n o t  l e s s  than  h a l f  t h e  d e ^ t h  o f  th e  t r e n c h .
In  o t h e r  th a n  h a r e  , . * t :o n p a c t  e a r t h ,  t h e  t r e n c h  s e c t i o n s  s h a l l  
be  p r o v i d e d  r i t h  L h o r in g  n o t  l e s s  th an  s p e c i f i e d  i n  th e  

i n i r .u a  R e q u i r e m e n t s .  "

3 .  C r o s s  g r a c e s  a n a  j a c k s  s h a l l  be so  p l a c e d ,  f a s t e n e d ,
' and r » a i n t a i n e d  t h a t  t h e y  w i l l  n e t  s l i p  o r  b u c k l e .

4 .  Vorlonen s h a l l  n o t  b e  r e q u i r e d  o r  p e r m i t t e d  to  work i n  
a  t u n n e l  s e c t i o n  u n l e s s  t h e  e a r t h  a b o v e  i s  s u p p o r t e d

by a d e q u a t e  u n d e r p i n n i n g .

- 5 6 -
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PART 2

E x c a v a t i o n  W o r k

4 Definitions%
X).l E qu ipm en t. “Equipment” shall mean lad- 
'derj, scaffolds, ram os, runway*, /ailing*, barri
cades, sheet piling, shoring, bracing, and any such 
safeguards, protective construction, and deviccs 
used in affording protection to the men engaged in 
excavating work.

0 .2  Jack . A “jack" shall mean a mechanical or 
hydraulic device to lift, lcwer, cr move a load by 
man power applied through leverage.

0 .3  R am p. A “ramp" shall mean any inclined 
runway including those constructed entirely of dirt.

0 .4  Runw ay. A “runway" shall mean any planked 
over walkway or drive constructed and maintained 
as a passageway for workmen or rolling equipment. 
(See rule 5.6 in Part 2.)

0 .5  S haft. A “shaft" shall mean a hole sunk into 
the ground at an angle of forty-five (45) degrees 
or less with the vertical.

0 .6  T ren ch . A “ trench” shall mean a narrow ex
cavation made below the surface of the ground. In 
general the depth will be greater than one of the 
horizontal dimensions.

0 .7  “ c to  c.”  “c to c" shall mean center to center.

SECTION I 
General

1.1 This Part on “Excavation Work” provides for 
the protection of the public, employees, and prop
erty during all excavation work in connection with 
building and trenching operations, including re
lated sub-surface or below grade-level work such as 
the underpinning, shoring, and bracing of founda
tions, retaining walla, and the like.

1 .2 Any device or equipment used in connection 
with excavation work shall be constructed, in
stalled, inspected, maintained, m d  operated by the 
owner or aaer as specified in applicable parts of this 
code.

U  Where applicable, federal, state, or local 
codes, rules, regulations, and ordinances governing 
any and all phases of excavation work shall be ob
served at all times.

1 .4  Treea, boulders, and other surface encum
brances located so as to create a haxard at any time

SECTION 0 during operations shall be removed.before excava
ting is slarteH.

1.5 If the stability of adjoining buildings or walls 
is endangered by excavations, shoring, bracing, or 
underpinning shall be provided as necessary to en
sure their safety. Such shoring, bracing, or under
pinning shall be frequently inspected by a compe
tent person and the protection effectively main
tained.

1 .6  Excavations shall be inspected after erery 
rainstorm or other hazard-increasing occurrence, 
and the protection against slides and cave-ins in
creased if necessary.

1.7 If it is necessary to place or operste power 
shovels, derricks, truck-;, material, or other heavy 
objects on a level above and near an excavation, 
the side of the excavation shall be sheet-piled, 
shored, and braced as necessary to resist the extra 
pressure due to such superimposed loads.

1.8 Tho sides of every excavation four (41 feet or 
more in depth, where there is danger of slides or 
cave-ins, shall be mpnorted by substantially braced 
sheet piling or shoring unless the sides of the ex
cavation are sloped! to the angle of repose of the 
material being excavated.

1 .9  Whenever any part of an excavation is pro
tected by a masonry wall, such wall shall be braced 
to ensure stabilit). This shsll not include reinforced 
concrete wslls known to be of ample strength.

1 .1 0  Temporary sheet piling which has been in
stalled to permit the construction of a retaining 
wall shall not be removed until such wall has ac
quired its full strength.

1.11 Except in hard roclc, excavations below the 
level of the brse or tooting of any foundation or 
retaining wall shall not be permitted unless the 
wall is underpinned and all other precautions taken 
to ensure the stability of the adjacent walls for the 
protection of the men.

1 .12  Undercutting of earth banks shall not be per
mitted unless they are adequately shored.

1 .1 3  Excavated material shall not be placed on 
the ground surface nearer than eighteen (18) 
inches from the edge of the excavation.

1 .1 4  AD fixed-in-place ladders am: itairways giv
ing access to levels twenty (20) or more feet apart 
shall be provided with landing platforms at ver
tical intervals of twenty (20) feeL Every landing

* I
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platform shall be equipped with M indird railings 
and uw boards.
1 .15  Lumber site*, whan uaed is  tbis Part, refer 
to nominal sites.

SECTION S 
Protection to the Public

2.1 AD public walkways, sit?: walks, and thorough
fares bordering on or running through any con
struction site ahull be provided with substantial 
guardrail« ?r board fences. In addi.ion, temporary 
footwalka beyond the curb «hall be jubitantially 
constructed and provided with protection on both 
«idea.
2 .2  Sidewalks and walkway» «hall be kept clear 
of excavated material or other obstructions and 
nc lidewslks shall be undermined unless «bored to 
carry a live load of one hundred and twenty-five 
(125) pounds per square foo t
2 .3  If planks are used for «¡dewalks or raised 
walkway protection, they shall be laid parallel to 
the length of the walk and fastened together againtt 
displacement.

2 .4  Planks sball be uniform in thickness and all 
exposed ends shall be provided with beveled cleats 
to prevent tripping.

2 .5  Raised walkways shall be provided with plank 
steps on strong stringers. Ramps used in lieu of 
steps shall be provided with cleats to insure safe 
walking.
2 .6  A flagman or watchman «hall be designated 
to warn the public of the upproach of trucks and to 
direct the trucks in and out of the property. Danger 
or warning signs shall be posted at all truck en
trances and exits.
2 .7  During the hours of darkness, all public side
walks snd walkways shall be adequately illumi
nated, and warning lights or flares shall be placed 
about the property to ensure safety for pedestrian 
and vehicular traffic.
2 .8  The public shall not be required or permitted 
to travel under loads handled by power shovels, 
derricks, or hoists, unless ample side barricades 
and overhead protection are provided.

SECTION S 
. Sheet Piling, Shoring, and Bracing

3 .1  AH shoring, bracing, or sheet pilint shall be 
consistent with the magnitude of the work and the 
character of the soil or material in which the ex
cavation is made.
3 .2  If wo/kmen are engaged near the face of an 
excavation, where the ground is cracked or of such

character that caving is likely to occur, sheet piling 
with shoring and bracing nacresary to prevent cav
ing shall be provided.

S.S AD materials used for qhonog, bracing, and 
sheet piling shall be sound stfaigbt-crained timber 
equal to long leaf y Jlow pine^Dougfas Sr, or other 
materif 1 of eqeal strength. AO tim ber shall be free 
from splits, shskes, large or loose knots, and shall 
be of the required dimensions throughout.

3 .4  Wooden sheet piling tbaD be not leas than two 
(2) inches in thickness snd the thickness shall be 
increased as may be nrcessa/y to adequately sup
port the sides of the excavation. (See rule 6.13.)

3 .5  Where temporary sheet piling is used during 
excavation work, the shoring and bracing to be 
provided shall comply with the following require
ments.

3 .6  When shores snd brsces are required they 
shall he placed at intervals oi not more than eight 
(8) feet measured parallel with the aheet piling.
3 .7  Shores or braces shall be-r at the earth against 
a footing cf sufficient area to keep within the allow
able soil pressure, “nleiH men” being buried when 
necesstry to resist the thrust of the brsces.
3 .8  Shores or braces at the sheet piling shall not 
be cut to a bevel but shall be held by wedges and 
the wedges shsll be nailed.
3 .9  The timber shores or braces shall be designed 
as columns, the following formula being recom
mended:

P - A  ^ 1 3 0 0 - 2 0 - ^ - )

where:
P= to ta l permissible load in pounds. 
j4=cross sectional area of timber in 

square inches.
£:=unbraced length of timber in inches. 
£ = le a s t dimension of cross section of 

timber in inches.
3 .1 0  The shores or brsces shall make an angle not 
greater than thirty (30) degrees with the hori- 
xontaL

Noti: For escalation» more than tixteen (16) feet in 
depth, or when heavy lateral prmure* are encountered, the 
at* of interlocking >tee) »heet piling >• recommended. 
Choice of piling ihould be made from recognized standard 
tablet. Piling mud be driven »uScitntljr below the bottom 
of tbt excavation to naitt the overturning moment. Steel 
or timber bracing can be added where nacaasar?.

SECTION 4 
Jack*

A. G enera l
4 .1  The rated capacity of every jack shall be legi
bly marked in a prominent location on the jack 
by casting or stamping.
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4>2 To prevent loading beyond the rated capacity, 
the manufacturer »hall designate in printed matter, 
• r  otherwise. the intended supporting point of the 
load and the maximum permissible length of lever 
and force applied.

4 .3  If auxiliary load-supporting points are pro- » 
vidad, the manufacturer »hall also designate the 
ratcM capacity for these points.

4 .4  The design of all jacks shall inc rporaie a 
positive stop to prevent over-travel or an indicator 
where a positive stop is impracticable.

4 .5  Tht design shall be such that parts may be 
replaced without requiring special adjustment of 
either the replacement part or other parts of the 
jtck.

4 .6 ' Printed instructions concerning the lubrica
tion and operation of the jacks shall be secured 
from the manufacturer.

4 .7  Lubrication instructions furnished by the jack 
manufacturer shall be closely followed.

4 .3  When the object h ts  been lifted to the desired 
height, blocking or cribbing shall be immediately 
placed under iL

4 .9  A capable man shall be appointed and held 
responsible for the inspection of all jacks at regular 
intervals. The inspection shall be made in accord
ance with rules governing "Inspectierti of Jacks,” 
below.

B. Inspection  o f Jacks

4 .1 0  Jacks shall be examined for cracked, dis
torted. o»' worn parts and to ensure that they are 
receiving proper lubrication. Time of examination 
shall depend upon service conditions as follows:

(o ) Tf't constant or intermittent use at one local
ity, thorough inspection once every week,

(b) For jacks shipped between shop and job. 
thorough inspection when sent out and 
when returned,

(c) For jacks upon which abnormal load or 
shock has occurred, thorough inspection 
immediately, by foreman in charge.

4.11 Jacks which are found to have cracked, dis
torted, or badly worn parts shall be tagged “out of 
order" and not rc-uaea until repair* are made.

4.1 2  Repair or replacement part» shaD be exam
ined for pouible defects, and only pa. ts which fit 
perfectly shall be used.

4 .1 3  Before being returned to service, repaired 
jacks »hall be subjected to teat and »hall meet the 
same requirement* a* when new.

SECTION S 
Ramps and Runway»

5.1 Ramps or runways used for vehicles shall have 
a width of not less than twelve (12) faat. Timber 
guards not less than eight (8) inches b r i g h t  (8) 
inches shall be securely fastened on ipp  of the 
runway slong each of the outside edgesr

5 .2  Ramps or runways, when used as passageways 
for workmen, shall be provided /ith standard 
railings.

5 .3  All ramps and runway: sKall be maintained 
in a safe and serviceable condition. When ramps 
and runways are formed on hard ground without 
the use of planking, ruts and holes greater than two 
(2) inches deep shall not be permitted.

5 .4  When the pilch of the ramp requires it, a man 
shall be alongside a loaded truck with a chock pro
vided with a strong handle for blocking a rear 
wheel if the truck is stalled or otherwise forced to 
stop orr the ramp.

5 .5  Workmen, other than chockers, shall be in
structed to stay off ramps and runways when trucks 
are passing over them.

5 .6  Where the incline of the ramp is too steep for 
safe walking, foot cleats, net more than sixteen 
(16) inches apart, shall be provided to prevent 
slipping.

SECTION 6 
T r e n c h e s

A. G eneral R equ irem en ts

6.1 In all trench operations where men are at 
work or where they must pass to and from their 
work, sufficient light, either natural or artificial, 
shall be provided at all times.

0 .2  Pick and shovel men working in trenches shall 
be kept a sufficient distance apart to prevent in
jury to one another.

6 .3  All trenches four (4) fee! or more in depth 
shall at all times be supplied with at least one (1) 
ladder for each one hundred (100) feet in length 
or fraction thereof. The ladder shall extend from 
the bottom of the trench to at least three (3) feet 
above the surface of the ground.

6 .4  Red lantern* or torches shall be placed along 
the exposed aides of all trenches at night as re
quired for necessary warning to the public.

6 .5  Cuardrailings or barricades shall be provided 
at or near the sides of trenches aa necessary to pro
tect the workmen and the public.
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6 .6  The l id «  ol all i m r l m  which a r t  lo w  (4) 
feet or more in depth. Mid «Iw rt the earth it  not 
•loped to the angle of rcpoee, shall be aecurely held 
h r  timber bracing. The bracing ahall be carried 
aiong with the excavation and moat in no caae be 
omitted «aleae the treocL k  cat in aolid rock or 
hard i l u k

6 .7  V b e tt  a mechanica} digger i* used, the brac
ing «hall be placed a* do te a* possible [a maximum 
of six (6) feet ia recommended] to the lower end 
of the beam.

6 .8  Tlte bracing ahall be beld in place by «crew 
jacks or hy cross braces deated and wedged in 
piace. Where the width of the trench prevent! thia. 
the lower end of the cross brace »hill bear 'g^insl 
a footing in the earth at the bottom of the trench, 
provided adequate meant are taken to keep it from 
kicking out

6 .9  When the »loping of trenches to the angle of 
repose does not extend to the bottom of the trench, 
the timbering shall be as required to support the 
vertical part of the trench. The sheeting shall ex
tend not less than twelve (12) inches above the 
bottom of the slope and, if necessary, tc boards 
shall be placed behind the timbering to . revent ma
teria! from sliding into the trench. The surface of 
the slope shall be cleaned of boulders, slumps, or 
other hard masses of earth to eliminate the danger 
of 'heir sliding into the trench.

6 .1 0  Excavated material and superimposed loads 
shall not be placed nearer than eighteen (181 
inches from the sides of the trench, unless bracing 
has been installed and designed to withstand the 
load.

6 .1 ]  When trenches are undercut. thev shall be 
ahored to safely support the overhanging material.

6 .12  If a trench is cut alongside an existing struc
ture and the footings of the structure are nearer to 
the trench than the plane of repose for the soil, 
they shall be underpinned or the side wall of the 
trench rigidly supported.

6 .13  Considering the planks used for sheet piling 
as beams to support the load imposed by the lateral 
earth pressure, the maximum allowable distance 
between the horizontal stringers or wales shall be 
such at will keep the planks within their safe bend
ing stress. (See rule 3.4.)

6 .1 4  Where the crosa section of the horizontal 
atringer or wale ia not square, the greater dimen
sion shall be placed in a horizontal plane to gain 
the maximum strength of the member.

6 .1 5  Brace* shall be considered as columnc or 
struts and shall be of adequate dimension for stiff- 
net*. (See rule 3.9.)

6 .1 6  In hand excavated trenches, deals ahall be 
apiked or boiled lo join the ends of brace* to 
atringer* to prevent the bracaa from being knocked 
out of place. In mechanically excavated trenches, 
all cicala ahall be bohed-

6 .1 7  When the depth of the trench requires two
(2) lengths of sheet, piling, one above the other, 
the lower length ahall be set inside the bottom 
stringer* or wale* of the upper length and driven 
down and braced as the excavation continues.

B .  I d  T renche*  of V arying W idth* 
a n d  D eptha

In Irencbtt of v»rvtof width* and depth* the 
tm* of (be folio«iaf limber« ii reronunesdd 
and «nr deviation* therefrom »HaJl be on the 
aide of

6 .1 8  For trenches from four (4) feet to ten (101 
feet in depth and not more than forty-two (42 1 
inches in width:

1 (a) In hard solid toil
Uprights: 2 * 6  in. planks spaced approximate

ly 6 ft apart c to c 
Stringers: None
Cross Braces: Two 2 * 6  in. planks for depths less 

than 7 ft
Three 2 X6 in. planks for depths 7 ft 
to 10 ft •

If the nature of the soil or parallel excavations close 
lo trenc.ies necessitate the spacing of upright* closer 
than six (6) ft. they may be held in place by two 
by six (2 * 6 ) in. horizontal stringers or wales 
and cross braces spiced not more thin six (6) ft 
•part c to t.

(6) In soil likely to crack
Uprights: 2 * 6  in. plank; spaced approximate

ly 3 ft apart c to c 
Stringers: 2 * 6  in. planks placed near bottom

and top of trench 
Cross Braces: Two 2X6 in. planks for depths less 

than 7 ft
Three 2 * 6  in. planks for depths 7 ft 
to 10 ft
Cross braces spaced horizontally not 
more than 6 ft apart c to c

(c) In ¡oft sandy toil or filled ground 
Upright*: 2*6 in. close sheeting
Stringers: 4 * 6  in., two for depths less than 7 ft.

three for depth* 7 ft to 10 ft 
Crow Brace*: 4 * 6  in., apaced horizontally not 

more than.6 ft c to c

6 .1 9  For trenches from ten (10) feel to fifteen
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* EXCAVATION «D IK  21

(IS ) Uat ia depth and m (  m art i k u  forty-two 
(42) inches in width:

( • )  /*  hard solid sod 
Upright«: 2 * 6  in. plank« «paced approximate

ly 4 ft apart e to c 
Stringer«: None
Q o u  Brace«: Three 2 * 6  in. plank« for depth« les* 
» than 13 (t
* ■ Four 2 * 6  in. planks for depths 13 ft

to 15 ft
In lieu of one cross brace to each upright, and 
where the n*lure of the soil or nesrby parallel ex- 

' cavstions makes the spacing of uprights closer than 
four (4) ft, they may be held in place by two by 
six (2 * 6 ) in. stringers or wales, and cross braces 
■paced not to exceed tix  (6) ft c to c.

(&J In soil likely to crack 
Uprights: 2 * 6  in. planks spaced 3 ft apart c

to e
Stringers: 2 * 6  in. planks, three in the height

of the trench 
Cross Braces: Three 2 * 5  in., for depths less than 

13 ft
Four 2 * 6  in., for depths 13 ft to IS ft 
Cross braces spaced horizontally not 
more than 6 ft apart c to c

(c) In soft sandy soil or filled ground 
Uprights: 2 * 6  in. close sheeting
Stringers: 4 * 6  in., three for depths less than

13 ft, four for depths 13 ft to 15 it 
Cross Braces: 4 * 6  in., spaced horizontally not 

more than 6 ft apart

6 .2 0  For trenches more than fifteen (15) feet in 
depth and not more than forty-two (42) inches in 
width:

(a) In soil of aU kinds 
Uprights: 2 * 6  in. doae sheeting
Stringers: 4X12 in., spaced vertically not to

exceed 4 ft c to c 
Croaa Braces: 4X12 ia., spaced horizontally not 

to exceed 6 ft c to c

6 .2 1  For trenches from four (4) to ten (10) feet 
ia depth, and more than forty-two (42) inches in 
width:

(a) In hard solid soil 
Upright*: 2X6 in. planks spaced approximate

ly 6 ft apart e to c 
Stringers: 4X 6 ia., «paced vertically 4  ft apart

e l s e
Croaa Braces: 4X 6 in., spaced horizontally 6 ft 

•part c to e 
(k) / a  soil liktly lo crack 

Uprights: 2X 6 in. planks spaced 3 ft apart c
to e

Slringera: 4X 6 in., «paced vertically 4 ft apart
e to e

Cross Brace«: 4X 6 in., spaced horixontafly 6 ft 
apart e to c _ (

(c) In soft sandy soil or filUf-fround 
Uprights: 2X 6 ia. close sheetingT>
Stringers: 4 *  6 in., two for depths less than 7 ft,

three for depths 7 ft to 10 ft 
Cross Braces: 4 * 6  in., spaced horizontally 6 ft 

apart c to c

6 .2 2  For trenches from ten (10) to twenty (2CM 
feet in depth, and more than forty-two (42) inches 
in widdi:

(a) In soil of all kinds 
Uprights: 2 * 6 in. close sheeting
Stringers: 6 * 6  in., spaced vertically 4 ft apart

e to c
Cross Braces: 6 * 6  in., spaced horitontally 6 ft 

- apart c to c

6.23 For trenches more than twen'y (20) feet in 
depth, and more than forty-two (42) inche: in 
width:

(a) In soil of all kinds 
Uprights: 2 * 6  in. close sheeting
Stringers: 6 * 8  in., spaced vertically 4 ft apart

c to c
Cross Braces: 6 * 5  in., spaced horizontally 6 ft 

apart c to c

C  In  T re n ch e s  with H ydrostatic  P ressure

6.24  For trenches not more than eight (8) feet 
in depth:
Uprights: 2 * 6  in. tongued and gTooved close

sheeting
Stringers: 6 * 8  in., spaced vertically 4 ft apart

e to c
Crosa3races: 6 * 8  in., spaced horizontally 6 ft 

apart c to c

6.25  For trenches more than eight (8) feet in 
depth:
Uprights: 3X6 in. tongued and grooved close

she*, ting
Stringers: 8X 10 in., spaced vertically 4 ft apart

c to e
Croaa Braces: 6X 8 ia. or 6X10 in., spsesd hori- 

sonlally 6 ft apart e to c
The gTeater dimension of the stringers shall he 
ptsced st right angles to the sheeting

6.26  Where desired, steel sheet piling sad brac
ing may be substituted for wood.
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. SECTION 7 
Power-Driven Shovel*

A. General Raquirtmenti
7.1 Tbe operator of «very »hovel »kail be pro
tected by a cab, screen, or other »tillable mean» in 
eaae a cable should break or materia) fall from a 
dipper when racked in dose to the machine at a 
kigh level.
7.2 No unauthorized person »hall be allowed on 
tbe operating platform when the shovel is in opera
tion, tnd the machine operator shall not convene 
with anyone while operating the machine.

7.3 A suitable ladder or steps and handholds shall 
be provided to afford safe and easy access to the 
operating platform.
7.4 All shovels when not in uae shall be left with 
tbe dipper on the ground.
7.5 In case of a breakdown, tbe shovel should, if 
practicable, be moved well away from the fool of 
tbe slope before repairs are made.

7.6 Ail persons shall be warned to keep away 
from the r»nge of the shovel's swing, and to avoid 
being struck by the cab as it rotates.
7.7 Workmen shall not be permitted to stand back 
of the shovel or in line with the swing of the dipper 
vben the shovel is in operation or being mov-d.

7.8 The trucks of all power shovels shall be in
spected regularly, particular consideration being 
given to brakes and steering gear. All defects shall 
be promptly repaired.
7.9 Shovels shall be inspected each morning be
fore starting work.
7.10 All oiling and greasing of equipment shall 
be done when the machine is shut down.

7.11 Operators shall ro t be periritted to leave the 
cab while the master dutch is engaged.

7.12 Whenever it i» necessary to move the shovel 
nsder electric wires, ample dearance »hall be pro
vided, together with such precautions a* may be 
aece»»ary to prevent contact between any part of 
the »hovel and the wires.
7.13 The wire rope on power-operated »hovel» 
»ball be regularly inipected and shall be changed 
wben ten (10) percent of the wires in any three
(3) foot length are broken. •

B. Electric Shovel»
7 .14  AO wiring and electrical apparatus shall be 
¡■■tailed, equipped, and maintained according to 
tbe rule* of the local code governing such equip- 
■cat and all applicable rule* of the National Elec

trical Code and the National Electrical Safety 
Code.

7 .15  Temporary wiring shall be properly grrund- 
•d to minimize the danger, of »hock.

7.16 In the handling of\ilectrical equipment, ex
perienced electrician» and.operator» shall be em
ployed to do the work.

C  S team  ShoveJa

7.17 Steam boilers shall be installed, equipped, 
and maintained as provided in the boiler code of 
the American Society of Mechanical Engineers.- 
and tested in accordance with the rules of local 
authorities.

7.18 The boiler tnd all sleam pipes shall be in
sulated. and all other necessary precautions taken 
to protect workmen from burns.

7.19 Before starting, the drip cocks in the pipes 
leading from the boiler to the engine shall be 
opened and the cylinders and pipes drained.

7.20 Dra ins and blow-offs shall discharge under 
the shovel or the discharge pipe shall be shielded to 
protect persons passing or working near the shovel.

7.21 Every boiler shall be provided with safe'y 
valves, gage cock, and steam pressure gage.

D. Compressed-Air and Gasoline Shovels
7.22 The compressor, air receiver, and other p irtj 
of the compressed-air equipment shsll be installed, 
equipped, and maintained as prescribed by the 
local code and regulations governing such equip
ment, and the receiver shall comply with the ASME 
Code On Unfired Pressure Vessels.

7.23 Every compressor shall be provided with ap
proved safety devices, including a safety valve, 
pressure gage, and fusible plug.

7.24 Only a mineral oil having a high flash point 
shall be used for lubricating air compressors, and 
the quantity carefully regulated.

7.25 All automatic controls shall He inspected 
daily *nd kept in first dass working condition.

7.26  Compressors shall always be supplied with 
a plsntiful supply of cooling water kept in contin
uous free circulation, unless the compressors' are 
air cooled.

7.27  Smoking in the vicinity of gasoline shovels 
shall be prohibited.

7.28  No lights other than approved vapor-prcof 
incandescent dec trie lights shall be used in con- 
itection with gesoline shovela.

7.29 Gasoline »hovels shall be effectively 
grounded and otherwise protected »gainst the haz
ards of static electricity.
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7 .3 0  When transporting gasoline from the ten- 
•ral supply to the equipment in five (5) callón 
Quantities or less, safety cans of the non-spiîT type 
•nail be used.

7 .31 If tank truck service is not available, gaso
line in quantities in excess of five (5) gallons shall 
be teansportated in steel drums or barrels. All 
bungs shall be tight, and the drum chocked to pre
vent movement.

7 .32  No open lights shill be used when transport
ing gasoline. Electric flash lamps only shall be used.

7 .33  When gasoline is pumped from drum to stor
age tank on the equipment, a hose with a metallic 
nozzle shall be used. The pump must be of a type 
which does not create pressure inside the drum.

7 .34  When gasoline is being pumped into the 
storage tank, the engine of the shovel shall be shut 
down.

7 .3 5  A fire extinguisher of suitable type shall be 
placed on or convenient io every shovel or other 
similar piece of operating equipment.

SECTION 8 
Trucks

* 8.1 Only experienced and physically fit drivers 
shai! be ai'owed to operate automobile trucks.

8 .2  Brakes, steering gear, tires, a n j all operating 
parts of trucks shall he inspected daily; such in
spections should, prefi .ably, be made before trucks 
are taken from the garage or storage area for the 
day’s work.

8 .3  All employees shall be strictly prohibited 
from:

(a) Riding on trucks unless specifically au
thorized to do so,

(b) Riding anywhere on a truck except in the 
seat beside the drivei, unless the truck 
body is equipped with fixed-in-place seats, 
a rear gate, and a safe means of getting on 
and off,

(e) Getting on or off moving vehicles.

8 .4  Truck engines shall never be allowed to run 
idle in doaed garagea or other enclosed place*.

8 .5  AO part* and accessories of truck* shaO be 
kept in good repair and safe condition. Trucks with 
broken or cracked part* or defective tires shall be

removed from service until the defects have been 
corrected.

8 .6  On material which projects beyond the rear 
end of any truck using a public highwiy there shall 
be tied or fastened to the projecting ¿ id  of the 
material: T\

(а) A red flag during the daylight hours
(б) A red light during the hours of darkness

8.7 No person shall be permitted to remain on a 
truck when it is being loaded by a power shovel or 
to remain within reach of the swing of the dipper.

8 .8  Material shall never be loaded on a truck so 
as to project horizontally beyond the sides of the 
body nor so that it can be jarred off due to vibra
tion during transit.

8 .9  Trucks while being loaded shall be properly 
blocked where there is a possibility of their moving 
by gravity, vibration from blasts, or other causes.

8 .1 0  Loads not fully contained within the body 
of the truck shall be secured by means of chains, 
cables, ropes, or other effective devices.

8 .11 The backing up of trucks shall be controlled 
by a signal man who shall have a clear view of 
the driver and the area behind the truck during 
each backing-up operation.

8 .12  Completely deflated tires on trucks snail 
never be inflated until after the load has been re
moved by jacking *:p the truck. Truck drivers and 
mechanics shall be instructed in this procedure.

8 .13  Dump bodies of dump trucks shall be 
block ,-d or cribbed before inspecting, servicing, or 
repairing while hoisted.

SECTION 9 
W h e e lb a r ro w s

9.1  Wheelbarrows with split or cracked handles 
shall not be used.
9 .2  Wheels shaD be strong, true running, and well 
secured to the frame.
9 .3  When wheelbarrows are used in narrow pas* 
sageways, knuckle guards shall be provided.

9 .4  Workmen shall not be permitted to run with 
empty wheelbarrows with the handles in an up
right position.

9 .5  Wheelbarrows shaO never be left in such a 
position that they can readily tip over or falL
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MISCELLANEOUS INPUT AND INFORMATION

The c o r r e s p o n d e n c e  in t h i s  s e c t i o n  was s e n t  t o  NBS a t  v a r i o u s  
t i m e s  and i s  not  a s s o c i a t e d  wi th  any p a r t i c u l a r  work shop .
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A m e r ic a n  G a s  
A s s o c ia t io n

1515 Wilson Boulevard Arlington V» 2220. 
Telephone (703) S41-M00

S e p te m b e r  1 1 , 1981

D r. F e l i x  Y. Y o k e l 
C e n te r  f o r  B u i ld in g  T e c h n o lo g y  
N a t i o n a l  E n g in e e r in g  L a b o r a to r y  
N a t i o n a l  B u re a u  o f  S ta n d a r d s  
W a s h in g to n , D .C . 20234

D ear D r. Y o k e l:

The A m eric an  Gas A s s o c i a t i o n  (A .G .A .)  i s  a  n a t i o n a l  t r a d e  a s s o c i a t i o n  w h ich  
r e p r e s e n t s  n e a r l y  300 n a t i o n a l  g a s  t r a n s m i s s i o n  an d  d i s t r i b u t i o n  c o m p a n ie s  
s e r v i n g  o v e r  160 m i l l i o n  co n su m e rs  i n  a l l  50 s t a t e s .  The g a s  u t i l i t y  i n d u s t r y  
em p lo y s a b o u t 2 1 5 ,0 0 0  p e o p le  w i th  a p a y r o l l  i n  e x c e s s  o f  $4 b i l l i o n .

R e p r e s e n t a t i v e s  from  th e  A .G .A . a t t e n d e d  tw o o f  th e  r e c e n t  w o rk sh o p  s e s s i o n s  on
NBS B u i ld in g  S c ie n c e  S e r i e s  127 "Recommended T e c h n ic a l  F r o v i s i o n s  f o r  C o n s t r u c 
t i o n  P r a c t i c e  i n  S h o r in g  an d  S lo p in g  o f  T re n c h e s  and E x c a v a t i o n s , "  w r i t t e n  a s  
a  b a s i s  f o r  p r o p o s e d  c h a n g e s  t o  S u b p a r t  P o f  29 C .F .R . P a r t  19?.6. Two o f  th e  
p o t e n t i a x  c h a n g e s  d i s c u s s e d  c a u s e  p a r t i c u l a r  c o n c e r n .  F i r s t ,  c o n s o l i d a t i n g  
e x c a v a t io n  an d  t r e n c h i n g  r u l e s  i n t o  a s i n g l e  r e g u l a t i o n  a n d ,  s e c o n d ,  com m ents 
p r o p o s in g  a 3 f o o t  s e t - b a c k  f o r  e x c a v a t i o n s .

The A .G .A .,  a l th o u g h  n o t  i n  th e  c o n s t r u c t i o n  i n d u s t - y ,  i s  c u r r e n t l y  b e in g  r e g u 
l a t e d  u n d e r  29 C .F .R . P a r t  1 9 2 6 , i n c l u d i n g  S u b p a r t  P f o r  t r e n c h i n g  and  e x c a v a 
t i o n s .  V e , t h e r e f o r e ,  hav.» a v i t a l  i n t e r e s t  i n  th e se : s t a n d a r d s .

As a p r im a ry  g o a l  we d e s i r e  to  b e  ex em p ted  from  c o n s t r u c t i o n  i n d u s t r y  s t a n d a r d s .  
S in c e  we h a v e  n o t  y e t  a t t a i n e d  t h a t  g o a l  we m ust i n  t h e  m e an tim e  i n s u r e  t h a t  
any c h a n g e s  t o  t h e  c u r r e n t  r e g u l a t i o n s  on t r e n c h i n g  an d  e x c a v a t io n s  i n  29 C .F .R . 
P a r t  1926 c o n s i d e r  o u r  s p e c i a l  i n t e r e s t  i n  t r e n c h i n g .  As im p l ie d  p r e v i o u s l y ,  
we s e e  p a r t i c u l a r  s i g n i f i c a n c e  i n  r e t a i n i n g  t h e  d i s t i n c t i o n  b e tw e e n  t r e n c h i n g  
an d  e x c a v a t i o n s .

O ur d i s t r i b u t i o n  c o m p a n ie s ,  w h ic h  by  n a t u r e  o f  o u r  b u s i n e s s  o p e r a t e  i n  u rb a n  
a r e a s ,  a r e  g r e a t l y  a f f e c t e d  by  t h e  OSHA t r e n c h i n g  an d  e x c a v a t io n  r e g u l a t i o n s ,  
e s p e c i a l l y  t h e  2 f o o t  c a t - b a c k  r u l e .  I n s p e c t i o n  o f  g a s  l i n e s  by  OSHA h a v e  
o c c u r r e d  i n  s p i t e  o f  t h e  f a c t  t h a t  t r e n c h i n g  c a v e - i n s  a r e  n o t  a p ro b le m  w i t h i n  
o u r  i n d u s t r y  a s  d o c u m e n te d  oy o u r  s a f e t y  r e c o r d .  E q u a l ly  a s  I m p o r t a n t ,  t r e n c h 
i n g  o p e r a t i o n s  by  g a s  c o m p a n ie s ,  b o th  d i s t r i b u t i o n  an d  t r a n s m i s s i o n ,  come u n d e r  
t h e  s a f e t y  j u r i s d i c t i o n  o f  t h e  O f f i c e  o f  P i p e l i n e  S a f e t y  w i t h i n  t h e  D e p a r tm e n t 
o f  T r a n s p o r t a t i o n .  T he DOT r u l e s  a r e  p r o m u lg a te d  u n d e r  49 C .F .R .  P a r t s  391 and  
1 9 2 . T h is  p o t e n t i a l  f o r  d u a l  j u r i s d i c t i o n  o v e r  t r e n c h i n g  s a f e t y  r e g u l a t i o n s  
b e tw e e n  OSHA an d  DOT c a u s e s  c o n f u s io n .  F o r a d d i t i o n a l  d i s c u s s i o n  o f  o u r  s a f e t y  
r e c o r d  i n  t r e n c h i n g  an d  t h e  j u r i s d i c t i o n a l  I s s u e — s e e  t h e  a t t a c h m e n t .
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We, t h e r e f o r e ,  r e q u e s t  t h a t  an y  r e v i s i o n  t o  e x c a v a t io n  an d  t r e n c h i n g  s t a n d a r d s  
i n  29 C .F .R . P a r t  1926 i n c lu d e  th e  f o l lo w in g  s t a t e m e n t :  " N a tu r a l  Gas c o m p a n ie s
d i r e c t l y  in v o lv e d  i n  p i p e l i n e  a c t i v i t i e s  c o v e r e d  by 49 C .F .R . P a r t s  191 an d  
1 9 2 , a s  p ro m u lg a te d  by  t h e  D e p a r tm e n t o f  T r a n s p o r t a t i o n  a r e  e x e m p t.f ro m  S u b p a r t  
P o f  29 C .F .R .  P a r t  1926 s t a n d a r d s  r e l a t i n g  t o  e x c a v a t io n  an d  t r e n c h i n g  o p e r a t i o n s . "

F o r . a d d i t i o n a l  i n f o r m a t i o n  on t h i s  s u b j e c t ,  p l e a s e  c o n t a c t  L a r r y  T~. I n g e l s ,  
7 0 3 /8 4 1 -8 4 5 4  o r  R a n d a l l  G r i f f i n ,  7 0 3 /8 4 1 -8 4 8 1  a t  A .G .A . H e a d q u a r te r s  i n  A r l i n g t o n ,  
V i r g i n i a .

S i n c e r e l y ,

M a n ag e r, E n g in e e r in g  
S e r v i c e s  P ro g ram s

L T I: lb p
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OVERLAPPING JURISDICTION BETWEEN OSHA AND DOT

SUMMARY OF ARGUMENT

1 . T he n a t u r a l  g a s  u t i l i t y  I n d u s t r y  s h o u ld  n o t be g ro u p e d  w i th  th e  
c o n s t r u c t i o n  i n d u s t r y .  S ta n d a r d s  d e v e lo p e d  f o r  th«> c o n s t r u c t i o n  
i n d u s t r y  s h o u ld  n o t ,  t h e r e f o r e ,  b e  a p p l i e d  t o  th e  n a t u r a l -  g a s  u t i l i t y  
i n d u s t r y .

A. The n a t u r a l  g a s  u t i l i t y  i n d u s t r y  i s  f u n d a m e n ta l ly  d i s t i n c t  from  
th e  c o n s t - u c t i o n  i n d u s : r y .  S a f e ty  r e c o r d s  s u p p o r t  t h i s  c o n t e n 
t i o n .

B. The n a t v i r a l  g a s  u t i l i t y  i n d u s t r y  to o k  no p a r t  -  an d  h a d  no o p p o i -  
r u n i t y  t o  t a k e  p a r t  -  i n  th e  d e v e lo p m e n t o f  t h e  C o n s t r u c t i o n  
I n d u s t r y  S ta n d a r d s  29 C .F .R .  P a r t  1 9 2 6 .

I I .  OSHA ■ J u r i s d i c t i o n  I s  p re e m p te d  u n d e r  S e c t i o n  4 ( b ) ( 1 )  o f  th e  O c c u p a t i o n a l  
S a f e t y  a n d  H e a l th  A d m i n i s t r a t i o n  A ct o f  1970 (OSH A c t)  w hen o t h e r  
F e d e r a l  a g e n c i e s  " e x e r c i s e  s t a t u t o r y  a u t h o r i t y  t o  p r e s c r i b e  o r  e n f o r c e  
s t a n d a r d s  o r  r e g u l a t i o n s  a f f e c t i n g  o c c u p a t i o n a l  s a f e t y  o r  h e a l t h . "

A. The D e p a r tm e n t o f  T r a n s p o r t a t i o n  e x e r c i s e d  i t s  s t a t u t o r y  a u t h o r i t y  
u n d e r  t h e  P i p e l i n e  S a f e ty  A ct o f  1968 by p r o m u lg a t in g  r e g u l a t i o n s  
r e l a t i n g  to  p i p e l i n e  o p e r a t i o n s  an d  m a in te n a n c e  (4 9  C .F .R .  P a r t  1 9 2 )  
an d  by e n f o r c e m e n t  o f  c h o s e  r e g u l a t i o n s .  _

B. D O T's r e g u l a t i o n s  p re e m p t OSHA j u r i s d i c t i o n  o v e r  p i p e l i n e  an d  
t r e n c h i n g  o p e r a t i o n s ,  r e n d e r i n g  OSHA r e g u l a t i o n s  i n  P a r t  1926 
i n a p p l i c a b l e  t o  th e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y .

I I I .  The A m e r ic a n  Gas A s s o c i a t i o n  ( A .G .A .) ,  t h e r e f o r e ,  r e q u e s t s  t h a t  OSHA
r e f r a i n  fro m  c i t i a t i o n  o f  t h e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y  u n d e r  P a r t  1 9 2 6 .
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INTRODUCTION

T he A m e ric a n  G as A s s o c i a t i o n  ( A .G .A .)  i s  a  n a t i o n a l  t r a d e  a s s o c i a t i o n  w h ic h  
r e p r e s e n t s  n e a r l y  300  n a t u r a l  g a s  t r a n s m i s s i o n  an d  d i s t r i b u t i o n  c o m p a n ie s  s e r v i n g  
■ o re  t h a n  160 m i l l i o n  c o n su m e rs , i n  a l l  50  s t a t e s .  T h e s e  c o m p a n ie s  a c c o u n t  f o r  
n e a r l y  85Z o f  t h e  n a t i o n ' s  t o t a l  a n n u a l  g a s  u t i l i t y  s a l e s .

T he n a t u r a l  g a s  u t i l i t y  i n d u s t r y  i s  r e g u l a t e d  a t  e a c h  an d  e v e r y  s t a g e  o f  
t h e i r  b u s i n e s s .  Many o f  t h e s e  r e g u l a t i o n s ,  i n c l u d i n g  OSHA's " G e n e r a l  I n d u s t r y "  
s t a n d a r d s  i n  29 C .F .R .  P a r t  1 9 1 0 , a r e  r e c o g n iz e d  a s  v a l i d l y  a p p l y in g  to  o u r  i n d u s t r y .
We do n o t  b e l i e v e ,  h o w e v e r ,  t h a t  t h e  " C o n s t r u c t i o n  I n d u s t r y "  s t a n d a r d s  o f  29 C.F.Pv.;
P a r t  1926  s h o u ld  b e  e n f o r c e d  a g a i n s t  t h e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y  ■« We reco m rre rd  
t h a t  OSHA i n s t i t u t e  a p o l i c y  o f  n o t  c i t i n g  th e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y  u n d e r  
P a r t  J9 2 6  f o r  t h e  f o l l o w i n g  r e a s o n s .

I . The n a t u r a l  g a s  u t i l i t y  i n d u s t r y  s h o u ld  r .o t  b e  g ro u p e d  w i t h  t h e  c o n s t r u c 
t i o n  i n d u s t r y .

A c c o rd in g  t o  t h e  N a t i o n a l  S a f e t y  C o u n c i l  d a t a  f o r  1 9 7 8 , t h e  g a s  u t i l i t y  
I n d u s t r y  h a d  a n  I n c i d e n t  r a t e  o f  2 .6 9  p e r  10,0 f u l l - t i m e  w o rk e r s  a n d  a 
s e v e r i t y  r a t e  o f  1 5 .9 8  l o s t  w ork  d a y s  p e r  i n j u r y .  T h is  c o m p a re s  v e r y  
f a v o r a b l y  w i th  t h e  c o n s t r u c t i o n  i n d u s t r y  s t a t i s t i c s  o f  3 .9 4  i n j u r i e s  p e r  
100 f u l l - t i m e  w o r k e r s  w i th  a s e v e r i t y  o f  2 0 .8 1  l o s t  w ork  d a y s  p e r  i n j u r y .  
F u r th e r m o r e ,  a  r e v ie w  o f  s a f e t y  s t a t i s t i c s  r e l a t i n g  d i r e c t l y  t o  t r e n c h i n g  
an d  p i p e l i n e  a c t i v i t i e s  i n d i c a t e s  t h a t  th e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y  
h a s  an  e x c e p t i o n a l l y  good s a f e t y  r e c o r d .

•  D u r in g  t h e  s i x  y e a r  p e r i o d  (1 9 7 5  -  19 8 0 ) 3 ,8 3 7  i n r a e d ia t e  i n j u r y  r e p o r t s  
w e re  r e c e i v e d  b y  A .G .A .

•  Of t h e  a b o v e  t o t a l  o n ly  7 w e re  i n  t h e  a c c i d e n t  c a t e g o r y  w h ic h  i n c l u d e s  
c a v e - i n s  an d  n o n e  h a v e  b e e n  d o c u m e n te d  a s  f a t a l i t i e s .

•  T h e s e  few  i n j u r i e s  g e n e r a l l y  o c c u r r e d  i n  t r e n c h e s  o r  e x c a v a t i o n s  b e l o n g 
i n g  t o  som eone  e l s e  who c a l l e d  t h e  g a s  com pany to  r e p a i r  a  l i n e  dam aged 
d u r i n g . e x c a v a t i o n .

•  S c a l e d  t o  t h e  e n t i r e  i n d u s t r y ,  t h i s  ty p e  o f  a c c i d e n t  -  " c a u g h t  u n d e r ,  
i n  o r  b e tw e e n  a  m in e r a l  i t e m "  w h ic h  w o u ld  i n c l u d e  c a v e - i n s  -  w o u ld  
r e p r e s e n t  o n ly  o n e - s i x t h  o f  on e  p e r c e n t  o f  t h e  t o t a l  i n j u r i e s .

•  From t h i s  e x t r e m e ly  low  r a t e  o f  i n c i d e n c e ,  i t  may b e  c o n c lu d e d  t h a t
c a v e - i n s  i n v o l v i n g  t r e n c h e s  o r  e x c a v a t i o n s  a r e  n o t  a s i g n i f i c a n t  p ro b le m  
w i t h i n  t h e  n a t u r a l  g a s  i n d u s t r y .

A d d i t i o n a l l y ,  t h e  s e g m e n t o f  t h e  g a s  u t i l i t y  I n d u s t r y  m o s t l i k e l y  t o  b e
e n g a g e d  i n  t h e  p i p e l i n e  a n d  t r e n c h i n g  a c t i v i t i e s  l a b e l l e d  " c o n s t r u c t i o n "  
b y  OSHA -  n a t u r a l  g a s  t r a n s m i s s i o n  c o m p a n ie s  -  h a v e  i n c i d e n t  r a t e s  o f  l e s s  
c h a n  h a l f  o f  t h e  o v e r a l l  gas u t i l i t y  r a t e .

T he l a r g e  d i f f e r e n c e  I n  t h e  I n c i d e n t  r a t e s  b e tw e e n  t r a n s m i s s i o n  c o m p a n ie s  
e n g a g e d  i n  t r e n c h i n g  a c t i v i t i e s  a n d  c o n s t r u c t i o n  c o m p a n ie s  o c c u r s  b e c a u s e
t r e n c h i n g  a n d  p i p e l i n e  a c t i v i t i e s  o f  g a s  u t i l i t y  c o m p a n ie s  a r e  p e r fo rm e d
b y  r e l a t i v e l y  few  e m p lo y e e s  a t  an y  g iv e n  w o r k p la c e .  C o n s t r u c t i o n  i n d u s t r i e s ,
on  t h e  o t h e r  h a n d ,  may h a v e  a  l a r g e  num ber o f  e m p lo y e e s  p e r f o r m in g  a  w id e
v a r i e t y  o f  t a s k s  a t  t h e  sam e w o r k p l a c e .  Due t o  d i s p a r a t e  r a t e s  a n d  l e v e l s  
o f  r i s k ,  t h e  s t a n d a r d s  d e s ig n e d  f o r  t h e  c o n s t r u c t i o n  i n d u s t r y  a r e  n o t  
a p p r o p r i a t e  t o  a p p ly  t o  t h e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y .  272
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T he c o n s t r u c t io n  in d u n tr y  s ta n d a r d s  o f  T a rt 1926 h a v e  b e e n  a p p l i e d  t o  
th e  n a tu r a l  g a s  u t i l i t y  in d u s t r y  w it h o u t  g i v i n g  t h a t  i n d u s t r y  an  o p p o r t u n i t y  
t o  p r o v id e  in p u t .  T h ose s ta n d a r d s  w are d e v e lo p e d  u n d e r  t h e  C o n t r a c t  Work 
Houru and S a f e t y  S ta n d a r d s  A ct o f  1 9 6 2 , ( a s  aae'nded P u b . L . 9 1 -5 4  o f  1 9 6 9 ;
40  U .S .C . 8 3 3 3 ) ,  t o  r e g u l a t e  c o n s t r u c t io n  c re w s  w o rk in g  u n d e r  g o v e rn m e n t 
c o n t r a c t s .  In  o r d e r  t o  'o v e r  t h e s e  c re w s  c o m p r e h e n s i v e ly ,  t h e  s t a n d a r d 1; 
w ere  d e f in e d  v e r y  br<>a<' t c  c o v e r ,  " c o n s t r u c t i o n ,  a l t e r a t i o n ,  a n d / o r

-  r e p a ir  in c lu d in g  p a in t * . .»  and d e c o r a t i n g . .

T he OSH A ct o f  1970  ja v e  t h e  S e c r e t a r y  o f  L a b o r  th e  a u t h o r i t y  to  p r o m u l-  , 
g a t e  a s  o c c u p a t i o n a l  s a f e t y  a n d  h e a l t h  s t a n d a r d s ,  w i t h o u t  th e  n o t i c e  a n d ,  

com m ent r e q u i r e m e n t s  o f  t h e  A d m i n i s t r a t i v e  P r o c e d u r e s  A c t ,  an y  " n a t i o n a l  
c o n c e n s u s  s t a n d a r d  ;tnd an y  e s t a b l i s h e d  F e d e r a l  s t a n d a r d . "  8 6 ( a )  o f  th e  
OSH A c t ,  29 U .S .C . S e c t io n  6 5 5 ( a ) .  T he n a t u r a l  g a s  u t i l i t y  i n d u s t r y  h ad  
no n e i d  t o  co arren t. on p r o p o s e d  r e g u l a t i o n s  w hen t h e s e  r e g u l a t i o n s  a p p l i e d  
o n ly  t o  F e d e r a l  c o n t r a c t o r s .  T h e re  w as no  o p p o r t u n i t y  T or t h e  g a s  u t i l i t y  
i n d u s t r y  t o  com m ent on  t h e  r e g u l a t i o n s  w hen th e y  w e re  p r o m u lg a te d  a s  
o c c u p a t i o n a l  s a f e t y  an d  h e a l t h  s t a n d a r d s .

I n  t h i s  c o n t e x t ,  t h e  1 0 th  C i r c u i t  o p i n i o n  U -3 0 , I n c .  v .  M a r s h a l l  and  
OSAHRC, 7 OSHC 1253  ( 1 0 th  C i r c u i t  1 9 8 0 ) .  s h o u ld  b e  r e v ie w e d .  The C o u r t  
fo u n d  t h a t  t h e r e  w as "n o  i n d i c a t i o n  in  t h e  r e c o r d . . .  t h a t  t h e  o i l  d r i l l i n g  
i n d u s t r y  h ^ d  a n y  p a r t  o r  w as c o n s u l t e d  i n  t h e  d e v e lo p m e n t  o f  t h e  c o n s t r i c 
t i o n  i n d u s t r y  s t a n d a r d s . ” The C o u r t t h e n  h e l d  t h a t  t h e  c o n s t r u c t i o n  
i n d u s t r y  s t a n d a r d  r e l a t i n g  t o  c r a n e s  an d  d e r r i c k s  u s e d  i n  c o n s t r u c t i n g  

• b u i l d i n g s  c o u ld  n o t  b e  a p p l i e d  u n d e r  t h e  " g e n e r a l  d u ty  c l a u s e "  o f  S e c t i o n  5 ( a )  
(1 )  o f  t h e  OSH A c t t o  t h e  o i l  d r i l l i n g  i n d u s t r y .  -• ;

A .G .A . b e l i e v e s  t h a t  t h e  s a f e t y  r e c o r d  o f  t h e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y  
an d  t h e  r a t i o r a l e  o u t l i n e d  a b o v e  s t r o n g l y  s u p p o r t  t h e  e s t a b l i s h m e n t  o f  an  
0SHA p o l i c y  o f  n o t  c i t i n g  t h e  n a t u r a l  g a s  i n d u s t r y  u n d e r  P a r t  1 9 2 6 .

I I . A P o l i c y  o f  N ot C i t i n g  U n d er P a r t  1926  i s  L e g a l ly  J u s t i f i e d

OSHA h a s  b e e n  g r a n t e d  a u t h o r i t y  by t h e  S e c r e t a r y  o f  L a b o r  t o  make an d
e n f o r c e  r e g u l a t i o n s  f o r  t h e  minimum f e d e r a l  s a f e t y  s t a n d a r d s  f o r  a l l
i n d u s t r i e s .  T he S e c r e t a r y  o f  L a b o r 's  a u t h o r i t y  i n  t h i s  a r e a  i s  d e r i v e d
f rc m  th e  OSH A c t o f  1 9 7 0 , 29 U .S .C . S e c t i o n  6 5 1 , i»t s e g . I n  o r d e r  t o  a v o id
o v e r l a p p i n g  j u r i s d i c t i o n  a n d  t h e  i n e f f i c i e n c i e s  an d  c o s t s  o f  o v e r l a p p i n g
j u r i s d i c t i o n ,  C o n g re s s  l i m i t e d  th e  S e c r e t a r y 's  a u t h o r i t y .  T he l i m i t a t i o n .  
S e c t i o n  4 ( b ) ( 1 )  o f  t h e  OSH A c t (2 0  U .S .C .  S e c t i o n  6 5 3 ( b ) ( 1 ) ) ,  p r o v i d e s  t h a t :

" N o th in g  i n  t h i s  c h a p t e r  s h a l l  a p p ly  t o  w o rk in g  c o n d i t i o n s  o f  e m p lo y e e s  
w i th  r e s p e c t  t o  w h ic h  o t h e r  F e d e r a l  a g e n c i e s . . .  e x e r c i s e  s t a t u t o r y  
a u t h o r i t y  o r  r e g u l a t i o n s  a f f e c t i n g  s a f e t y  o r  h e a l t h . ' 1

I t  I s  A .G .A . 's  p o s i t i o n  t h a t  t h e  O f f i c e  o f  P i p e l i n e  S a f e t y  (OPS) o f  t h e  
D e p a r tm e n t  o f  T r a n s p o r t a t i o n  h a s  e x e r c i s e d  i t s  s t a t u t o r y  u n d e r  th e  
N a t u r a l  G as P i p e l i n e  S a f e t y  A c t o f  1 9 6 8  by p r o m u lg a t in g  r e g u l a t i o n s  e n t i t l e d  
" T r a n s p o r t a t i o n  o f  N a t u r a l  an<3 O th e r  Gas by P i p e l i n e :  M inimum F e d e r a l
S a f e t y  S t a n d a r d s . "  49 C .F .R .  P a r t s  191 a n d  1 9 2 . T h e s e  r e g u l a t i o n s  com
p r e h e n s i v e l y  c o v e r  o p e r a t i o n  a n d  m a in te n a n c e  o f  p i p e l i n e s ,  m a n d a te  s a f e  
w o rk in g  p r o c e d u r e s  t o  b e  d o c u m e n te d  i n  a n  o p e r a t i n g  a n d  m a in te n a n c e  p l a n ,  
an d  im p o s e  s t r i c t  r e p o r t i n g  a n a  o t h e r  r e q u i r e m e n t s  i n  c a s e  o f  e m e rg e n c y , 
am ong o t h e r  s a f e t y  r e l a t e d  r e q u i r e m e n t s .
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An I m p o r t a n t  c o n c e p t  t o  k e e p  I n  m ind  when r e v ie w in g  th e  OSHA P a r t  1926 
r e g u l a t i o n s  i s  t h a t  t h e  OPS r e g u l a t i o n s  n e e d  n o t  b e  p a r a l l e l  i n  fo rm  
o r  s u b s t a n c e  t o  t h e  OSHA r e g u l a t i o n s  i n  o r d e r  t o  p re e m p t j u r i s d i c t i o n .

" W h e th e r  t h e  OPS s t a n d a r d s  a r e  t h e  s a n e  o r  s u b s t a n t i a l l y  d i f f e r e n t  
f ro m  t h e  OSHA s t a n d a r d s  t h e i r  c o n t e n t  i s  o f  l i t t l e  m om ent. I n  
M ushroom  T r a n s p o r t a t i o n  C o . .  I n c . ,  N'o. 1586  (1 9 7 4 )  o w n '_ a u th o r i ty  
o v e r  s p e c i f i c  w o rk in g  c o n d i t i o n s ,  OSHA c a n n o t  e n f o r c e  i t s  own r e g u 
l a t i o n s  c o v e r i n g  c h e  sam e c o n d i t i o n s .  S e c t i o n  4 ( b ) ( 1 )  d o e s  n o t  
r e q u i r e  t h a t  a n o t h e r  a g e n c y  e x e r c i s e  i t s  a u t h o r i t y  i n  t h e  sam e m a n n e r . 
o r  a n  e q u a l l y  s t r i n g e n t  m a n n e r . "  S e c r e t a r y  v .  T e x a s  E a s t e r n  T r a n s -  , 
p o r t a t i o n  C o r p . ,  20 OSHA 7 1 2 , 717 (1 9 7 5 )  ( e m p h a s is  ad d ;* i* b y  C o m m iss io n ) 
( C i t a t i o n s  o m i t t e d . )

T h is  c o n c e p t  i s  i m p o r t a n t  t o  k e e p  i n  m ind b e c a u s e  t h e  OPS r e g u la t io n : - ,  
a r e  g e n e r a l l y  s t r u c t u r e d  i n  te rm s  o f  m a i n t a i n i n g  th e  i n t e g r i t y  o f  th e  
p i p e l i n e  a n d  p r e v e n t i o n  o f  h a z a r d o u s  s i t u a t i o n s .  The p r e v e n t i o n  o f  
h a z a r d o u s  s i t u a t i o n s  i s  m a n d a te d  th r o u g h  p e r f o rm a n c e  la n g u a g e  r a t h e r  
t h a n  t h e  p r e s c r i p t i v e  la n g u a g e  g e n e r a l l y  em p lo y ed  by  OSHA.

An e x a m p le  o f  p r e e m p t io n  o f  a n  OSHA s t a n d a r d  by an  OPS s t a n d a r d  w h ich  
v a r i e d  s i g n i f i c a n t l y  fro m  th e  fo rm  o f  t h e  OSHA s t a n d a r d  c a n  b e  fo u n d  
i n  C o lu m b ia  Gas o f  P e n n s y lv a n ia  v .  s e c r e t a r y  an d  OSAHRC, N o. 8 0 - 1 4 5 9 ,
( e r d  C i r . ,  D ecem ber 2 3 ,  1 9 8 0 .)  I n  t h a t  c a s e ,  C o lu m b ia  Gas w as c i t e d  f o r  
a  s e r i o u s  v i o l a t i o n  o f  a n  OSHA r e g u l a t i o n  —  29 C .F .R . § 1 9 2 6 .6 5 2 (v )  —  
r e q u i r i n g  a t m o s p h e r ic  t e s t i n g  o f  a n  e x c a v a t i o n  w h e re  o x y g en  d e f i c i e n c y  
o r  g a s e o u s  c o n d i t i o n s  a r e  p o s s i b l e ,  p r i o r  to  u s e  o f  e q u ip m e n t t h a t  c o u ld  
c a u s e  a c c i d e n t a l  i g n i t i o n .  I t  s h o u ld  b a  n o te d  t h a t  S e c t i o n  1 9 2 6 .6 5 2 ( v )  
r e q u i r e s  c o m p lia n c e  w i th  S u b p a r t s  C a n d  D o f  P a r t  1926 in  w h ic h  a l a r g e  
num ber o f  s p e c i f i c  r e q u i r e m e n t s  a r e  m a n d a te d  a s  t o  p e r s o n a l  p r o t e c t i v e  
e q u ip m e n t  a n d  e n g i n e e r i n g  c o n t r o l s .  I n  c o n t r a s t ,  th e  OPS r e g u l a t i o n ,
49 C .F .R .  S e c t i o n  1 9 2 .7 5 1 ,  p r o v id e s  s i r p l y  t h a t :

S e c t i o n  1 9 2 .7 5 1  P r e v e n t i o n  o f  A c c id e n t a l  I g n i t i o n

E ach  o p e r a t o r  6 h a l l  t a k e  s t e p s  t o  c i n im iz e  th e  d a n g e r  o f  a c c i d e n t a l  
i g n i t i o n  o f  g a s  i n  an y  s t r u c t u r e  o r  a r e a  w h e r*  th e  p r e s e n c e  o f  g as  
c o n s t i t u t e s  a  h a z a r d  o f  f i r e  o r  e x p l o s i o n ,  i n c l u d i n g  t h e  f o l l o w i n g :

( a )  When a  h a z a r d o u s  am ount o f  g a s  i s  b e i n g  v e n te d  i n t o  o p e n  a i r ,  
e a c h  p o t e n t i a l  s o u r c e  o f  i g n i t i o n  m u s t b e  rem o v ed  fro m  th e  
a r e a  a n d  a  f i r e  e x t i n g u i s h e r  m ust b e  p r o v id e d .

(b )  G as o r  e l e c t r i c  w e ld in g  o r  c u t t i n g  may n o t  b e  p e r f o rm e d  on 
p ip e  o r  on  p ip e  c o m p o n e n ts  c h a t  c o n t a i n  a c o m b u s t ib l e  m ix t u r e  
o f  g a s  a n d  a i r  i n  t h e  a r e a  o f  w o rk .

( c )  P o s t  w a r n in g  s i g n s ,  w h e re  a p p r o p r i a t e .

T he OPS r e g u l a t i o n  d oe*  n o t  s p e c i f i c a l l y  r e f e r  t o  t h e  r e p a i r  o f  a p i p e 
l i n e  u s i n g  a " h o t  t a p "  p r o c e d u r e  a t  i s s u e  i n  t h e  c a s e ,  ( t a p p i n g  i n t o  a 
p i p e l i n e  w i t h o u t  I n t e r r u p t i n g  t h e  f l o v  o f  g a s  i n  t h e  p i p e l i n e ) ,  n o r  d o e s  
i t  m a n d a te  d e t a i l e d  r e q u i r e m e n t s  i n  a  c a n n e r  s i m i l a r  t o  O SH A 's. N e v e r 
t h e l e s s ,  t h e  T h i r d  C i r c u i t  h e l d  t h a t  t h e  OPS r e g u l a t i o n  c o v e r e d  t h e  
" e x a c t  w o rk in g  c o n d i t i o n s "  p u r p o r t e d l y  w i t h i n  OSHA's j u r i s d i c t i o n .
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T h e r e f o r e  t h e  C o u r t  r u l e d  t h a t  " t h i s  OPS r e g u l a t i o n  p r o v id e s  s a f e t y  
s t a n d a r d s  f o r  t h e  e x a c t  c o n d i t i o n s  o f  t h i s  e a s e  a n d  h e n c e  f i n d  t h a t  
S e c t i o n  4 ( b ) ( 1 )  p r e e m p te d  OSHA’s  a u t h o r i t y  o v e r  t h e  m a t t e r . "

T he a b o v e  c a s e  s t r o n g l y  s u p p o r t s  t h e  a rg u m e n t t h a t  t h e  DOT h a s  e x e r 
c i s e d  i t s  s t a t u t o r y  a u t h o r i t y  an d  p re e m p te d  OSHA’s  j u r i s d i c t i o n  o v e r  
t h e  n a t u r a l  g a s  u t i l i t y  i n d u s t r y  i n  t h e  a r e a s  o f  p i p e l i n e - s a f e t y  a n d  t r e n c h i n g .

t ~
A .G .A . recom m ends t h a t  OSHA e x a m in e  c l o s e l y  i t s  r e g u l a t i o n s ,  p a r t i c u l a r l y  
i h e  e x c a v a t i o n  a n d  t r e n c h i n g  r e g u l a t i o n s ,  u n d e r  P a r t  1926  f o r  o v e r l a p  •
w i th  DOT r e g u l a t i o n s .  We recom m end t h a t  s p e c i a l  a t t e n t i o n  b e  g iv e n  to  »
t h e  s a f e t y  p r o v i s i o n s  fo u n d  i n  S u b p a r t s  L an d  M o f  P a r t  192  o f  t h e  OPS 
r e g u l a t i o n s .  We b e l i e v e  t h a t  su c h  in  e x a m in a t io n  w i l l  d e m o n s t r a te  t h a t  
t i i e  DOT r e g u l a t i o n s  c o m p r e h e n s iv e ly  p r o v id e  f o r  e m p lo y e e  s a f e t y  d u r in g  
p i p e l i n e  an d  t r e n o n i n g  a c t i v i t i e s .  A p c l i c y  o f  i io t  c i t i n g  t h e s e  a c t i v i t i e s  
u n d e r  P a r t  1926 w i l l  l e a v e  no gap  i n  t h e  s a f e t y  n e t  p r o t e c t i n g  g a s  
u t i l i t y  i n d u s t r y  e m p lo y e e s .
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U n d e r g r o u n d  S h o r i n g  S e r v i c e s
f .  0 .  S o »  M l  •  C o lu m b ia ,  L A  7 1 4 H  

3 1 « - 2 4 * 3 1 1 3

M « * t l  O S H A  R a q u ira m a n t t  
D o m a f t ic  •  I n ta f  n a t io n a l

Gaory« Bradbarry ■ Praiidant
Comultation • Job Hanning • Srrttm D*$ignt

May 2 8 ,  1981

F e l i x  Y . Y o k e l  FhD P .E .
C e n t e r  f o r  B u i l d i n g  T e c h n o lo g y  
N a t i o n a l  B u re a u  o f  S t a n d a r d s  
W a sh in g to n ,  D. C . 2023^

D e a r  F e l i x i

Have j u s t  r e c e i v e d  th e  s c h e d u l e  f o r  t h e  A .G .C .  W orkshops and I 
s h a l l  be  a t t e n d i n g  by i n v i t a t i o n  o f  t h e  AFL-CIO.

I  t h i n k  th e  g u i d e  l i n e s  f a l l  som ewhat s h o r t  b e c a u s e  you d id  n o t  
i n c l u d e  i s o m e t r i c  d r a w in g s  t o  c o v e r  good t r e n c h  s h o r i n g  and b r a c i n g  
p r a c t i c e s .  I  h ave  p r e p a r e d  th e  e n c l o s e d  d r a w in g s  and recommend 
th e y  be i n c l u d e d  w i th  t h e  d o c u m e n ts .

I  a l s o  s u g g e s t  t h e  f o l l o w i n g  c h a n g e s i

1 .  R e f :  p . 9
I  s e e  no r e a s o n  why t h e  d e p th  l i m i t a t i o n  i n  t h e  " S t a n d a r d  P r a c t i c e "  
c a n n o t  be e x te n d e d  t o  2 ^ '  d e p t h .  A l s o  no r e a s o n  why t h e  l i m i t s  o f  
C l a s s  C s o i l s  s h o u ld  be more s t r i n g e n t  th a n  th e y  a l r e a d y  a r e ,  s i n c e  
we recommend t i g h t  s h e e t i n g  a s  i t  i s  now, s o  lo n g  a s  t h e  b r a c i n g  
( s t r u t s ,  w a le s  and s h e e t i n g )  a r e  s t r o n g  enough t o  w i t h s t a n d  th e  e x 
p e c t e d  l o a d s .

2 .  R e f i  S h o u ld  a  Q u a l i f i e d  p e r s o n  be  s u b s t i t u t e d  f o r  an e n g i n e e r ?
In  t h e  d e f i n a t i o n  o f  who i s  a  Q u a l i f i e d  p e r s o n ,  t o  whom i s  t h e  a b i l i t y  
d e m o n s t r a t e d ?

3 .  R e f»  p . 10
1 t h i n k  t h e  s h o r t  te rm  e x c a v a t i o n  d e f i n a t i o n  c o u ld  be  e x te n d e d  t o  
3 d a y s  o r  72 h o u r s ,  b u t  no m o re .  R e a s o n  b e in g  t h e  one d a y  s h o r t 
t e r m  w ould u n d u ly  p e n a l i z e  c o n t r a c t o r s  a s  o v e r  t h e  w eek-en d  he would 
h a v e  t o  s h o r e  f o r  l o n g  te rm  e x c a v a t i o n s  a s  i t  i s  now w r i t t e n .

4 .  R e f i  p . 11

I  do n o t  f e e l  t h e  s t i p u l a t i o n  o f  maximum s l o p e  s h o u ld  be  l i m i t e d  t o  
3 / ^ i 1 b e c a u s e  t h e r e  a r e  a  num ber o f  s o i l  c o n d i t i o n s  t h a t  c c u id  r e u u i r e  
a  1 *1  s l o p e  and e v e n  a  l j i l  s l o p e .
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p a g e  2 S u g g e s te d  c h a n g e s .

5 . R e f«  p . 12
U n der  c e r t a i n  c o n d i t i o n s  I  f e e l  t h e  bank  n e x t  t o  t h e  work a r e a  in  
c a s e s  2 , 3 ,  and 4 ,  c o u ld  be  i n c r e a s e d  t o  4 ' .  I do n o t  b e l i e v e  t h a t  
in  c a s e  4 we s h o u ld  t r y  t o  l i m i t  t o  e x c a v a t i o n s  by t r e n c h i n g  
m a c h in e s  o n ly .

6 .  R e f :  p . 13
I  b e l i e v e  t h i s  s e c t i o n  s h o u ld  be i n c l u d e d  in  t h e  e n g i n e e r i n g  s e c t i o n  
a s  t h i s  c o u ld  be l o s t  on th e  man in  th e  f i e l d .

7 .  R e f !  p . 16
I n  t h i s  c a s e  I  t h i n k  th e  s p e c i f i e d  o p t i o n s  i d e n t i f i e d  a s  e x a m p le s  o f  
im p le m e n t in g  t h e  p e r fo r m a n c e  s t a t e m e n t  s h o u ld  be p e r s u e d .

8 .  R e f i  p .16
E x c a v a t i o n s  up t o  3 '  b e lo w  th e  b o tto m  o f  th e  s h e e t i n g  c r  t r e n c h  b o x e s ,  
I f e e l  c o u ld  be a l lo w e d  u n d e r  c o n d i t i o n s  a s  s t a t e d  in  i i i  A. à  B .

9 .  R e f i  p . 18
In  " a c c e p t e d  e n g i n e e r i n g  r e a u i r e m e n t s "  I t h i n k  t h a t  a  r e g u l a r  a r c h i 
t e c t  s h o u ld  be o m i t t e d ,  s i n c e  a r c h i t e c t s  do n o t  d e a l  w ith  e x c a v a t i o n s .

1 0 .  R e f i  p . 18
I  do n o t  s e e  how we c o u ld  n o t  r e a u i r e  T.h a t  a  c o m p e te n t  p e r s o n  be 
w o rk in g  a t  th e  e x c a v a t i o n  s i t e .

S i n c e r e l y  y o u r s ,

G 5 : g t b
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C O R P O R A T I O N

Msnrnfmurm *f làt Final m Aluminum Hydraulic Sitnng SjUtmi

P 0  BOX 12591 
HOUSTON, TEXAS 77017

PHONF. (713) 943^)750 
TWX 910-601-5015

• A p r i l  9 , 1982

D r. F e l i x  Y o k e l 
G e o te c h n lc a l  E n g in e e r in g  C roup 
N a t i o n a l  B u re a u  o f  S ta n d a r d s  
U n ite d  S t a t e s  D e p a r tm e n t o f  Commerce 
W a s h in g to n , D .C . 20234

D ear F e l i x :  ___________

H ere  i s  t h e  w ork t h a t  h a s  b e e n  a p p ro v e d  by  th e  S t a t e  o f  C a l i f o r n i a  
f o r  i n c l u s i o n  in  th e  u pcom ing  r e p r i n t  o f  th e  CAL/0SHA S a f e t y  O r d e r s ,  
T i t l e  8 ,  T re n c h  S h o r in g  T a b l e s .  As you  s e e ,  th e y  h a v e  a d d r e s s e d  
th e m s e lv e s  t o  t h r e e  s e p a r a t e  T a b le s  c o n c e r n in g  m a t e r i a l s  f o r  t h e  
b r a c in g  o f  t r e n c h e s  -  (1 )  -  T im b e r ,  (2 )  -  S c r e v  J a c k s ,  an d  (3 )  -  
H y d r a u l i c .  A l l  c o n c e r n e d ,  an d  i n c l u d i n g  C a l i f o r n i a  c o n t r a c t o r s ,  
f e e l  t h i s  c l a r i f i e s  t h e  Code to  w h ere  th e y  c a n  f o l lo w  i t  w i th  e a s e .  
The o n ly  t h i n g  I  r e a l l y  d i s a g r e e  w i th  i s  t h e i r  d e c i s i o n  t o  go to  
two c l a s s i f i c a t i o n s  o f  s o i l  -  e i t h e r  b a r d  o r  r u n n in g  w i th  r e s p e c t  
t o  th e  T a b l e s .  I  f e e l  th e y  s h o u ld  a d o p t  y o u r  s y s te m  o f  t h r e e  
c l a s s i f i c a t i o n s  o f  T a b l e s .  You m ig h t W T lte M r. B o b is  a  l e t t e r  
c o n c e r n in g  t h a t  m a t t e r .

u l y .

:k
P r e s i d e n t

DOP: e r s

A tta c h m e n ts

e c :  Mr. J im  L ap ping



IL or«fin or CAurcttNA
MPjUtTMfMT er INOWSniM MUHOMMTiUtTMfNT IPMUNO O. MOWN JL . e mrtmmr

ICUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

MOUMCMTO. CA f M 1 4
POMRN STUCT

( f  *) 323-M 4U

M arch 2 4 ,  1 9 8 2

Mr. D a v id  O. P l a n k ,  P r e s i d e n t  
SPEED SHORE CORPORATION 
P .O .  Box 1 2 5 9 1  
H o u s t o n ,  T e x a s  7 7 2 1 7

D ear Mr. P la n k :

We h a v e  r e c e i v e d  y o u r  t e l e g r a m  d a t e d  March 2 3 ,  1 9 8 2  w i t h  r e s p e c t  t o  
t h e  p r o p o s e d  r e v i s i o n s  t o  t h e  T r e n c h e s  and  S h o r in g  T a b l e s  1 t h r o u g h  
6 , S e c t i o n  1541  a s  c o n t a i n e d  i n  t h e  C o n s t r u c t i o n  S a f e t y  O r d e r s ,  
w h ic h  w i l l  b e  c o n s i d e r e d  b y  t h e  S t a n d a r d s  B oard  a t  t h e i r  P u b l i c  
H e a r i n g  on March 2 5 ,  1 9 8 2  i n  San  D i e g o ,  C a l i f o r n i a .

Your t e l e g r a m  w i l l  b e  made p a r t  o f  t h e  B o a r d ' s  o f f i c i a l  r e c o r d  o f  
p r o c e e d i n g s  i n  t h i s  m a t t e r .

We a p p r e c i a t e  y o u r  i n t e r e s t  i n  t h i s  m a t t e r  and c a n  a s s u r e  y o u  t h a t  
y o u r  com m ents  w i l l  b e  g i v e n  e v e r y  c o n s i d e r a t i o n  b y  t h e  Members o f  
t h e  O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  S t a n d a r d s  B o a r d .

S i n c e r e l y

E x e c u t i v e  O f f i c e r

/tlm
c c s  D r .  A l v i n  G r e e n b e r g  

J o h n  L. B o b i s
A l l  S t a n d a r d «  B o a r d  M embers RECEIVED

MAR 261382 

SPEED SHORF CORP, 
ADM. L u > r.

291



Stal« *f Wfwni«
0«fMrim«nt M u i t H i l  RalaiMm

M e m o r a n d u m

U > v . k  1E X C A V A T IO N S ,  T R E » C ” SS AND EARTHWORK 
A D V IS O R Y  C O M M IT TE E  MEMBERS

March 10, 1982

from i OccupatiiÄiol Safety anti H*ol»h Standard* Board

JO H N  L .  B O B IS ,  P r i n c i p a l  S a f e t y  E n g i n e e r

T r e n c h i n g  T a b l e s ,  M a r c h  2 5 ,  1 9 8 2  P u b l i c  H e a r i n g

T h e  a t t a c h e d  p r o p o s e d  t a b l e s  w i l l  b e  c o n s i d e r e d  b y  t h e  O c c u p a t i o n a l  
S a f e t y  a n d  H e a l t h  S t a n d a r d s  B o a r d  a t  i t s  p u b l i c  h e a r i n g  s c h e d u l e d  o n  
M a r c h  2 5 ,  1 9 8 2  i n  S a n  D i e g o ,  C a l i f o r n i a .

T h e  p r o p o s e d  t a b l e s  w e r e  d e v e l o p e d  b y  t h e  S t a n d a r d s  B o a r d ' s  s t a f f  i n  
r e s p o n s e  t o  w r i t t e n  c o m m e n ts  s u b m i t t e d  b y  p e r s o n s  s u b s e q u e n t  t o  t h e  
B o a r d ' s  S e p t e m b e r  2 4 ,  1 9 8 1  P u b l i c  H e a r i n g  r e l a t i v e  t o  t h e  n e w  
p r o p o s e d  r e g u l a t i o n s  o n  t h e  s u b j e c t  o f  e x c a v a t i o n s ,  t r e n c h e s  a n d  
e a r t h w o r k .  ' S i n c e  t h e  s u g g e s t e d  r e v i s i o n s  t o  t h e  t a b l e s  c o n s t i t u t e d  
a  s u b s t a n t i v e  r e v i s i o n  t o  t h e  S e p t e m b e r  2 4 ,  1 9 8 1  p r o p o s a l ,  t h e  
t a b l e s  c o u l d  n o t  b e  i n c o r p o r a t e d  i n t o  t h a t  p r o p o s a l  w i t h o u t  f u r t h e r  
p u b l i c  h e a r i n g .  T h e r e f o r e ,  t h i s  m a t t e r  w i l l  b e  c o n s i d e r e d  b y  t h e  
B o a r d  a t  i t s  M a r c h  2 5 ,  1 9 8 2  P u b l i c  H e a r i n g .  T h e  a t t a c h e d  t a b l e s  a r e  
p r o p o s e d  t o  b e  i n c o r p o r a t e d  i n t o  t h e  n e w  S e c t i o n  1 5 4 1  p r e v i o u s l y  
h e a r d  b y  t h e  B o a r d  a n d  a r e  f o r w a r d e d  t o  y o u  f o r  y o u r  i n f o r m a t i o n .

S h o u l d  y o u  h a v e  a n y  q u e s t i o n s  r e g a r d i n g  t h i s  m a t t e r ,  p l e a s e  f e e l  
f r e e  t o  c o n t a c t  t h i s  o f f i c e .

/ t l m
a t t a c h m e n t  ( M a r c h  2 5 ,  1 9 8 2  P u b l i c  H e a r i n g  P a c k e t )
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OCCUPATIONAL SAFETY AN D  HEALTH STANDARDS BOAAD
ip t  IOUTH STMTT I bUMUMID. CA «M14
M )  » 4 M o N O T IC E  OF P U B L IC  M EETING AND HEARING -

OF THE OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD 
AND N O T IC E  OF PROPOSED CHANGES TO '  J?1 8

OF THE C A L IF O R N IA  A D M IN IS T R A T IV E  C0D7

N o t i c e  i s  h e r e b y  g i v e n  p u r s u a n t  t o  t h e  p r o v i s i o n s  o i  S e c t i o n s  1 4 2 ,
1 4 2 . 2 ,  1 4 2 . 3 ,  a n d  1 4 4 . 6  o f  t h e  L a b o r  C o d e ,  t h a t  t h e  O c c u p a t i o n a l  
S a f e t y  a n d  H e a l t h  S t a n d a r d s  B o a r d  o f  t h e  S t a t e  o f  C a l i f o r n i a  h a s  s e t  
t h e  t i n e  a n d  p l a c e  h e r e i n a f t e r  s e t  f o r t h  f o r  a P u b l i c  H e a r i n g ,
P u b l i c  M e e t i n g ,  a n d  B u s i n e s s  M e e t i n g :

P u b l i c  M e e t i n g : On M a r c h  2 5 ,  1 9 8 2  a t  1 0 : 0 0  a . m .  i n  t h e
A u d i t o r i u m ,  o f  t h e  C a l i f o r n i a  S t a t e  
B u i l d i n g ,  1 3 5 0  F r o n t  S t r e e t ,  Ro o d  B - 1 0 9  
S a n  D i e g o ,  C a l i f o r n i a .

A t  t h e  P u b l i c  M e e t i n g ,  t h e  B o a r d  w i l l  make t i i p e  a v a i l a b l e  t o  r e c e i v e
co m m en ts  o r  p r o p o s a l s  f r o m  i n t e r e s t e d  p e r s o n s  o n  a n y  i t e m  c o n c e r n i n g
o c c u p a t i o n a l  s a f e t y  a n i  h e a l t h .

P U B L IC  H E A R IN G : On M a r c h  2 5 ,  1 9 8 2 ,  f o l l o w i n g  t h e  P u b l i c
M e e t i n g ,  i n  t h e  A u d i t o r i u m  o f  t h e  C a l i f o r n i a  
S t a t e  B u i l d i n g ,  1 3 5 0  F r o n t  S t r e e t ,  Room B - 1 0 9  
S a n  D i e g o ,  C a l i f o r n i a .

A t  t h e  P u b l i c  H e a r i n g ,  t h e  B o a r d  w i l l  c o n s i d e r  t h e  p u b l i c  t e s t i m o n y
on  t h e  p r o p o s e d  c h a n g e s  n o t i c r d  b e lo w  t o  o c c u p a t i o n a l  s a f e t y  and
h e a l t h  r e g u l a t i o n s  i n  T i t l e  8 o f  t h e  C a l i f o r n i a  A d m i n i s t r a t i v e  C o d e .

B USIN ESS M E E T IN G : On M a r c h  2 5 ,  1 9 8 2 ,  f o l l o w i n g  t h e  P u b l i c
H e a r i n g ,  i n  t h e  A u d i t o r i u m  o f  t h e  C a l i f o r n i a  
S t a t e  B u i l d i n g ,  1 3 5 0  F r o n t  S t r e e t ,  Room B - 1 0 9  
S an  D i e g o ,  C a l i f o r n i a .

A t  t h e  B u s i n e s s  M e e t i n g ,  t h e  B o a r d  w i l l  c o n d u c t  i t s  m o n t h l y  b u s i n e s s .

I n  t h e  e v e n t  i t  b e c o m e s  n e c e s s a r y  t o  c o n t i n u e  t h e  P u b l i c  M e e t i n g ,  
P u b l i c  H e a r i n g ,  o r  B u s i n e s s  M e e t i n g ,  t h e  m e e t i n g s  o r  h e a r i n g  w i l l  b e  
c o n t i n u e d  o n  A p r i l  1 ,  1 9 8 2  a t  1 0 : 0 0  a . m . ,  i n  t h e  A u d i t o r i u m  o f  t h e  
C a l i f o r n i a  S t a t e  B u i l d i n g ,  1 3 5 0  F r o n t  S t r e e t ,  Room B - 1 0 9 ,  S a n  D i e g o ,  
C a l i  f o r n i a .

T h e s e  m e e t i n g  f a c i l i t i e s  a r e  a c c e s s i b l e  t o  t h e  p h y s i c a l l y  
h a n d i c a p p e d .

t
OCCUPATIONAL S A F E TY  AND HEALTH ^

STANDARDS BOARD K t C e v E D

WAR I 3 1S82 
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NOTICE OF PUBLIC
BEARING/MEETING -2- March 25, 1962

N O T IC E  OF PROPOSED CHANGES TO T I T L E  8  OF THE  
C A L IF O R N IA  A D M IN IS T R A T IV E  CODE 

BY THE OCCUPATIONAL SAFETY AND HEALTH STANDARDS FOARD

N o t i c e  i s  h e r e b y  g i v e n  p u r s u a n t  t o  t h e  p r o v i s i o n s  o f  S e c t i o n  1 4 2 ,
1 4 2 . 2 ,  1 4 2 . 3 ,  a n d  1 4 4 . 6  o f  t h e  L a b o r  C o d e  t h a t  t h e  o c c u p a t i o n a l  
S a f e t y  a n d  H e a l t h  S t a n d a r d s  B o a r d  w i l l  c o n s i d e r  t h e  f o l l o w i n g  
p r o p o s e d  r e v i s i o n s  t o  t h e  T i t l e  8 S a f e t y  O r d e r s  o f  t h e  C a l i f o r n i a  
A d m i n i s t r a t i v e  C o d e ,  a s  i n d i c a t e d  b e l o w ,  a t  i t s  P u b l i c  H e a r i n g  on  
M a r c h  2 5 .  1 9 8 2 :

1 .  T I T L E  8 : CONSTRUCTION SAFETY ORDERS
( T r e n c h  S h o r i n g  T a b l e s  1 t h r o u g h  6 )

I n f o r m a t i v e  D i g e s t  o f  P r o p o s e d  A c t i o n : E x i s t i n g  C a l /O S H A
r e g u l a t i o n s  i n  t h e  C o n s t r u c t i o n  S a f e t y  O r d e r s ,  c o n c e r n i n g  t r e n c h  
s h o r i n g  s y s t e m s  d o  n o t  a d d r e s s  t h e  u s e  o f  h y d r a u l i c  s h o r i n g  
u n i t s  i n  b o t h  a v e r t i c a l  n o d e  ( a s  u p r i g h t s )  o r  h o r i z o n t a l l y  ( a s  
w a l e r s )  w hen  s h o r i n g  a t r e n c h .  T h e  p r o p o s e d  r e p e a l  of. S e c t i o n  
1 5 4 1  a n d  t h e  a d o p t i o n  o f  a  new s u b s e c t i o n  a n d  t a b l e s  w e r e  
p r e v i o u s l y  n o t i c e d  i n  t h e  C a l i f o r n i a  A d m i n i s t r a t i v e  R e g i s t e r  8 1 ,  
N o .  3 0 - 2  a n d  c o n s i d e r e d  a t  P u b l i c  H e a r i n g  o n  S e p t e m b e r  2 4 ,  1 9 8 1 ,  
t o  c l a r i f y  t h e  u s e  o f  h y d r a u l i c  s h o r i n g  s y s t e m s  o r  u n i t s .  As a 
r e s u l t  o f  t e s t i m o n y  r e c e i v e d  a t  t h e  S e p t e m b e r  P u b l i c  H e a r i n g ,  
t h e  B o a r d  i s  now p r o p o s i n g  new t a b l e s  s u b d i v i d e d  i n t o  3 t y p e s  o f  
t r e n c h  s h o r i n g  s y s te m s  u s e d  t o  s u p p o r t  t h e  s i d e s  o f  a n  e x c a v a t e d  
t r e n c h — w o o d , m e t a l  and  h y d r a u l i c  s y s t e m s .  T h e  r e v i s e d  t a b l e s  
r e l a t i n g  t o  h y d r a u l i c  s y s te m s  i n c l u d e  a p p r o p r i a t e  s p a c i n g  o f  
t h e s e  u n i t s  i n  a h o r i z o n t a l  o r  v e r t i c a l  p o s i t i o n .  T h e r e  a r e  n o  
F e d e r a l  c o u n t e r p a r t  r e g u l a t i o n s  a d d r e s s i n g  t h i s  s p e c i f i c  s u b j e c t  
m a t t e r .

T h e s e  t a b l e s  a r e  p r o p o s e d  t o  b e  i n c o r p o r a t e d  i n t o  t h e  new  
S e c t i o n  1 5 4 1  p r e v i o u s l y  n o t i c e d .

A c o p y  o f  t h e  p r o p o s e d  c h a n g e s  i n  S T R IK E O U T /U N D E R L IN E  f o r m a t  i s  
a v a i l a b l e  u p o n  r e q u e s t  t o  a n y  i n t e r e s t e d  p e r s o n s  f r o m  t i e  
O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  S t a n d a r d s  B o a r d ' s  O f f i c e ,  1 0 0 6  F o u r t h  
S t r e e t .  T h i r d  F l o o r ,  S a c r a m e n t o ,  C a l i f o r n i a  9 5 8 1 4 .  C o p i e s  w i l l  a l s o  
b e  a v a i l a b l e  a t  t h e  P u b l i c  H e a r i n g .

An I N I T I A L  rtSNERAL STATEMENT OF REASONS o u t l i n i n g  t h e  p u r p o s e  an d  
f a c t u a l  b a s i s  f o r  t h e  p r o p o s e d  r e g u l a t i o n ( s ) a n d  t h e  s u b s t a n t i v e  
f a c t w  u p o n  w h i c h  t h e  S t a n d a r d s  B o a r d  i s  r e l y i n g  f o r  p r o p o s i n g  t h e  
r e g u l a t i o n ( s ) i s  a l s o  a v a i l a b l e  u p o n  r e q u e s t  f r o m  t h e  S t a n d a r d s  
B o a r d ' s  o f f i c e .  I n q u i r i e s  a a y  b e  d i r e c t e d  t o  M r .  R .  T .  R i n a l d i ,  
E x e c u t i v e  O f f i c e r  a t  ( 9 1 6 )  3 2 2 - 3 6 4 0 .

T h e  f o l l o w i n g  s t a t e m e n t  o f  c o s t s  w i l l  a p p l y  t o  a l l  t h e  p r o p o s e d  
r e g u l a t i o n s  t o  T i t l e  8  t o  b e  c o n s i d e r e d  b y  Mv«ta*Boardt . . . . . .

C o s t s  t o  S t a t e  A g e n c i e s » N one ( R H O E l l V E D

I m p a c t  o n  H o u s i n g  C o s t s : N on e
MAR 15196?
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NOTICE OP PUBLIC
H E A R I N G / M E B T I W -3- March 25, 1982

T o  L o c a l  A g e n c i e s  a n d  S c h o o l  D i s t r i c t s ; P u r s u a n t  t o  S e c t i o n  3 6 ,  
C h a p t e r  1 2 3 4 ,  S t a t u t e s  o f  1 9 7 4 ,  t h e  p r o p o s e d  a c t i o n - d o e s  n o t  
c r e a t e  a n y  o b l i g a t i o n  f o r  r e i m b u r s e m e n t  b y  t h e  S t a t e  t o  a n y  

• l o c a l  a g e n c y  u n d e r  S e c t i o n  2 2 3 1  o f  t h e  R e v e n u e  a n d  T a x a t i o n  Code  
f o r  c o s t s  t h a t  may b e  i n c u r r e d  b y  i t  i n  c o m p l y i n g  w i t h  t h e s e  
o r d e r s  b e c a u s e  t h e s e  o r d e r s  m e r e l y  im p le m e n t .  F e d e r a l  la w  and  
r e g u l a t i o n s .

N o t i c e  i s  a l s o  g i v e n  t h a t  a n y  i n t e r e s t e d  p e r s o n  may p r e s e n t  
s t a t e m e n t s  o r  a r g u m e n t s  o r a l l y  o r  i n  w r i t i n g  a t  t h e  h e a r i n g  o n  t h e  
p r o p o s e d  a c t i o n s  u n d e r  c o n s i d e r a t i o n .  W r i t t e n  co m m e n ts  s h o u l d  b e  
r e c e i v e d  n c  l a t e r  t h a n  f i v e  (5) w o r k i n g  d a y s  p r i o r  t o  t h e  d a t e  o f  
t h e  h e a r i n g .  T h e  O c c u p a t i o n a l  S a f e t y  a n d  H e a l t h  S t a n d a r d s  B o a r d ,  
u po n  i t s  own m o t i o n  o r  a t  t h e  i n s t a n c e  o f  a n y  i n t e r e s t e d  p e r s o n ,  may  
t h e r e a f t e r  a d o p t  t h e  a b o v e  p r o p o s a l s  s u b s t a n t i a l l y  a s  s e t  f o r t h  
w i t h o u t  f u r t h e r  n o t i c e .

T h e  O c c u p a t i o n a l  S a f e t y  and  H e a l t h  S t a n d a r d s  B o a r d ' s  r u l e m a k i n g  
f i l e s  o n  t h e  p r o p o s e d  a c t i o n { p )  a r e  o p e n  t o  p u b l i c  i n s p e c t i o n  M on day  
t h r o u g h  F r i d a y ,  f r o m  3 : 3 0  a . m .  t o  4 : 3 0  p . m .  a t  t h e  S t a n d a r d s  B o a r d ' s  
O f f i c e ,  1 0 0 6  F o u r t h  S t r e e t ,  T h i r d  F l o o r ,  S a c r a m e n t o ,  C a l i f o r n i a  
9 5 8 1 4 .

T h e r e  a r ?  n o  b u i l d i n g  s t a n d a r d s  c o n t a i n e d  i n  t h e s e  p r o p o s e d  
r e v i s i o n s  a s  d e f i n e d  b y  H e a l t h  an d  S a f e t y  Code S e c t i o n  1 8 9 0 9 .

OCCUPATIONAL SAFETY AND HEALTH  
STANDARDS BOARD

Federal Funding to S t a t e i Hone
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r « :,V.' Î -•
»/.■à STANDARDS PRESENTATION )

CALI FORN1A OCOIPATKINAL SAFETY AND HEALTH STANDARDS BOARD

TlTlt «1 COM TKOCTIOff * K t tT t  CKDZXS
. ('Tranches and Shoring Tables 1 through 6)

8V9JTCT

R e p e a l  e x i s t i n g  r e g u l a t i o n  o n  S t a n d a r d  
S h o r i n g  S y s t e m ,  i n c l u d i n g  T a b l e s  1 a n d  2 .

H o t mi T h e  v e p e a l  o f  S e c t i o n  1 5 4 1  a n d  t h e  
a d o p t i o n  o r  a new S e c t i o n  1S 41 w e r e  
p r e v i o u s l y  n o t i c e d  ( C a l i f o r n i a  
A d m i n i s t r a t i v e  R e g i s t e r  8 1 ,  N o .  3 0 - Z )  an d  
h e a r d  b y  t h e  S t a n d a r d s  B o a r d  on  S e p t e m b e r  
2 4 ,  1 9 8 1 .  B e c a u s e  s u b s t a n t i v e  c h a r g e s  t o  
t h e  f r o p o s e d  t a b l e s  w a r e  r e c o a n e n d e d  a t  
t h e  p u b l i c  h e a r i n g ,  t h e  t a b l e s  a r e  b e i n g  
r e n o t i c e d  f o r  h e a r i n g .  T h e  t a b l e s  a r e  
p r o p o s e d  t o  b e  r e v i s e d  t o  b e  c o n s i s t e n t  
w i t h  t h e  t e s t i n r ^ y  r e c e i v e d  b y  t h e  
S t a n d a r d s  B o a r d  * . t  i t s  S e p t e m b e r  2 4 ,  1 9 8 1 ,  
p u b l i c  h e a r i n g ^  -  — -

T a b l e s  1 t h r o u g h  S A d o p t s  new T a b l e s  1 t h r o u g h  6 .

SECTIOW
1 5 4 1 ,  i n c l u d i n g  
T a b l e s  1 a n d  2

T h e r e  a r e  n o  b u i l d i n g  s t a n d a r d s  c o n t a i n e d  i n  t h i s  p r o p o s a l .

P u r s u a n t  t o  S e c t i o n  3 6 ,  C h a p t e r  1 2 8 4 ,  S t a t u t e s  o f  1 9 7 4 ,  t h e  a b o v e  
o r d e r  d o « »  n o t  c r e a t e  a n y  o b l i g a t i o n  f o r  r e i a b u r s e a e n t  b y  t h e  S t a t e  
t o  a n y  l o c a l  a g e n c y  u n d e r  S e c t i o n  2 2 3 1  o f  t h e  R e v e n u e  a n d  T a x a t i o n  
C od e  f o r  c o s t s  t h a t  a a y  b e  i n c u r r e d  b y  i t  i n  c o a p l y i n g  w i t h  t h i s  
o r d e r  b e c a u s e  t h i s  o r d e r  a e r e l y  i a p l e a e n t s  F e d e r a l  l a w  and  
r e g u l a t i o n s .
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STANDARDS PRESENTATION Pg_ A _  of 

CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD
«MUt 1

MOOD SMOJUNC fO »  MAUD COMPACT SO IL

• U p r ig h ts
• r a c e s  ( S t r u t s )  
a t  S' on c e n te rs

S t r in g e r  |
(H a le r )

DCFTH
( r a e t )

M o r is o n ta l
S p ac in g

(F e e t )
C i t e

( In c h e s }

Hood S iz e  ( In c h e s )  
and

T ren ch  W id th  (F e e t )  *
S iz e

( In c h e s )

• V
8 3 x 8 4 x 4  A l l  w id th s

5 t o  7 4 2 x  10 up t o  1 5 ' 4 x 4
2 2 x 8 4 x 4

O ver 8 4 x  10 4 x 4 up to  12* w id th ,

7 to  10 4 3 x  10
1

o v e r 12* up to  1 5 ’ , 6 x 8

2 . 3 x 8 6 x 6 6 x 8

O ver

10 to  12

• i n i 4 x 4 up to  8* w id t h ,  

o v e r 8* uy to  1 5 ' ,4 4 x 8

_____
8 x 8

2 3 x 8 6 x 6 8 x 3
O ver 8 6 x 8 4 x 4 u r to  6 '  w id th ,

12 to  15 4 4 x 10 o v e r 6 ' up to  1 5 ' , 8 x 10

2

oHXn

6 x 6 8 x 10

O ver 8 6 x  10 6 x 6 up t o  1 4 ’ w id th .

| 15 t o  20 4 ' " 4 x  12 o v e r  1 4 ' up to  2 0 ' , 6 x 12

2 3 x 12 8 x 8 6 x 12

O ver
20

See S a c t io n  1 5 4 1 ( a ) ( 6 ) S t r u t  -  Max. h o r iz .  
tp a c in g  # 8 'o . c .  £

n 4  X
U p r ig h t

GENERAL MOTES

1 . T im b e r s h a l l  be " s e le c te d  lu m b a r"  
q u a l i t y .  (Saa D e f in i t io n s  S a c t io n  
1 5 0 4 .)

2 .  T ia b a r  members o f  e q u iv a le n t  " s e c t io n  
■ o d u lu s "  a a y  be s u b s t i t u t e d  f o r  u p r ig h ts  
and s t r in g e r s  shown i n  th e s e  t a b le s .

3 .  T hese ta b le s  aa y  b e  M o d if ie d  b y  a  c i v i l  
e n g in e e r  in  a c c o rd a n c e  w i t h  S e c t io n  
15 4 1 (a )  ( O .

,0*»ISB-»A(7/7«) Pa«» 297 and 298 deleted.



CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

TABLE 2
NOOO SHORTS FOR RUNNING SOIL

DEPTH

U p r ig h ts

H o r iz o n t a l
Spacing

( F M t )
. S is *  
(Xnchas)

■races ( S t r u ts )  
a t  S' en c a n te rs

Mood S isa ( Inch es)  
and

Trench W idth  ( P M t )

S t r i .n i« :
(W « > r )

S ize
( In c h « « )

5 to  8 S o l id 6 x 6 A l l  w id ths

up to  1 5 ’

8 x 10

O v«r

8 to  10 S o lid

6 x 6 up to  10* w id t h ,  

8 x 8  o v e r 1 0 ' w id th  

 up to  1 5 ' __________

10 x 10

O ver 

10 t o  12 S o l id

6 x 6 up to  S ' w id th ,  

8 x 8  o v e r 8 '  up to  15 ' 13 x  12

O ver 

l i  to  15 S o l id

8 x 8  A l l  w id th *  

up to  1 5 ' 10 x 12

O ver 

15 t a  20 S o l id

8 x 8 up t o  1 2 ' w id th ,

10 x 10 o v e r  1 2 ' up to  

2 0'
12 x 12

See S e c t io n  1 5 4 1 ( a ) ( 6 ) S t r u t  -  Max . h o r iz .  
s p a c in g  9 8 '  o .c .

R E C E IV E D
tlWR I 198?--
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STANDARDS PRESENTATION Ps_£ o f _3.
CALIFORNIA OCCUPATIONAL SAFETY AND HEALTH STANDARDS BOARD

T M U  )
« t a l  » t o x ic s  r c s  k m »  c o m p a c t  «o ï l

1 u p r ig h t s  * 1 B ra c e s  ( S t r u t s )  a t  • '  en c a n ta rs  r * S t r in g e r
DEPTK
(F e e t )

H o r iz o n t a l
S p ac in g

(F e e t )
S iz e Alum inum  r i p e S td . S t e e l  P ip e  .

(W a le r )
S iz e

)

( In c h e s ) * i n .  D ia .  
( In c h e s )

la x .  T ren ch  
W id th  ( F t . )

M in . D ia . 
( In c h e s )

M ax. T ren ch  
W id th  ( F t . ) ( In c h e s

8 3 x 8 2S (3S) 8 (10) IS 3
5

to

7

4 2 x 10 2*i (3S; 8 (14) IS 3 4 x 4

2 2 x 8 2S (3»,) 8 (20) IS 3 4 x 4

O v a r 7 

t o

io

8 4 x 10 2S (3S) 6 (8) 2 6

4 3 x 10 2S ( 3*i ) 9 (11 ) 2S 12 6 x 8
2 3 x 8 2S OS) 12 (1 6 ) 3 15 6 x 8

Ovar 10 a 6 x 8 «2S OS) 6 (7 ) 2 (2S) 8 (12)

to

12

--------
4 4 x 8 |b>j (3S) 8 (10) 2 (2S) 10 (11) 8 x 8

2 3 x 8  fcs OS) 10 (1 5 ) 2S (3) 13 (15) 8 x 8

O var 12 

t o

15

8
6 x 8 ES OS) 5 (6 ) 2 (2*?) 6 (10) I  ----------

4 4 x  10 |2S O S ) 7 (9 ) 2 (2S) 8 (1 2 ) 1 8 x 10

2 3 x  10 2S (3»,) » (13 ) 2S (3 ) 13 (1 5 ) 8 x 10

Ovar 15 

t o  

20

8 6 x 10 2S (3S ) 4 (5 ) 2S (3 ) 8 (1 2 )

4 4 x  12 2*1 O S ) 6 (8 ) 2S (3 ) 10 (15 ) 6 x 1 2 ..J

2 3 x 12 2S (3S ) 8 (1 1 ) 2S (3 ) 12 (15 ) 6 x  12

Ovar I
20  p e e  S a c t io n  1 5 4 1 (a )

1 (6 )
M e ta l  S t r u t

?  ¿ Ü
Upr .g h t

i

GENERAL NOTES

1 . M a ta l  p ip e  b ra c a s  p a m i t t a d  b y  th a s a  O rd e rs  
s h a l l  be s c h e d u le  4 0 ,  s ta n d a rd  s t e e l  p ip e ,  
o r  e q u iv a le n t  and i n s t a l l a t i o n  s h a l l  b e  as  
s e t  f o r t h  by th e s e  O rd e rs .

2 . T im b e r s h a l l  b e  " s e le c t e d  l im b e r *  q u a l i t y .  
(See D e f in i t io n s  -  S e c t io n  1 5 0 4 .)

3 . T im b e r members o f  e q u iv a le n t  " s e c t io n  
m o dulus" may b e  s u b s t i t u t e d  f o r  u p r ig h t s  
sad  s t r in g e r s  shown i n  th e s e  T a b le s .

2  1 

_ L j
X K :

î  *  !  ■ 
* 1 4 - 1  

f  "  !
- L - r ----------i

-  f  *

>“ M = <

> "•!--------- ^

1 — (

i
it

'•

1
1

1
1

e4
3
a

f

(c o n t in u e d  -  T a b le  4 ) — WI DTH

OSHSB-9A(7/76)

- L..
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TABLE 5
* HYDRAULIC SHORING FOR HARD COMPACT SOIL

DEPTH
U p r ig h t * S t r in g e r s  (H a le r ) B racos ( S t r u t s )

(P M C )
H o r iz o n t a l

S p ac in g
< r« « t)

S iz e  
aluminum R a il

S lz o  
Aluminum R a i l

/ e r t i  c a l  
S pacing  

(F o e t)
H y d r a u lic  C y lin d e r s

( o r l r .o n t a l
S p ac in g

(F e e t )

i » x .  T r e n d  
H ld th  

(F e e t )

5 to  7

8
No S h e e tin g

6

* (S ee N o te )

* »*
8"  H id e  

S ta n d a rd

* * *
6" H id e  
S ta n d a rd

5

5

5

2" ID  -  2S" OD

M M  M m 
M M  M M

8 cc 12 2 0 * *

O ra r  7

to
12

8
No S h e e tin g

6
*  (S ee  N o te )

— 1 ..............“ 1«T~  "

8 "  H id e  
S ta n d a rd

• • •
6"  H id e  

S ta n d a rd

S

5
5

2" ID  -  2*i" 0 0
I M M M M 

M M  M M
8 cc 9 2 0 *«

O ra r 12 

to

6
■ Ho S h e e tin g  
4

8"  H id e  

S td .  o r  HD

I 6" H id e  S td .  

o r

5

5

2" ID  -  2W" OD
M M  M M 6 cc 9 2 0 *  •

16 *  (See N o te ) 3 ” H id e  HD 5 1 M M M M

0<r«r 16 

to

6
No S h e e tin g

4

8" H id e  

S td . o r  HD

C" H id e  S td .  

o r

4

4 t

2" o r  3" ID  -  

o r 4 cc 9 2 0 * *

20 *  (See N o te ) 8" H id e  HD 4 1 12S" o r  3*i" OD

Over
20 See S e c t io n  1 5 4 1 ( a ) ( 6 ) GENERAL NOTES

1) * F o r c lo s e r  s h e e t in g , plywood aiay be used b e h in d  u p r ig h ts  o r
o th e r  e f f e c t i v e  s h e e tin g  o f  u s e r 'a  c h o ic e .

2 ) * *  A JH” x 3S” x 3/16" s t e e l  o v e r e le e v e  Is  r e q u ir e d  to . S td . 2" I . O .
No s t e e l  o v e rs le e v e  re q u ire d  on 3" I . D .

3) * * *  See H v d r a u lic  S h orin g  A s s o c ia t io n  M anual f o r  s t r e n g th  o f  r s i l s .
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TABLE 6
HYDHAULIC SHORING FOR RUNNING ¡¿OIL

DEPTH

| r . » t )

U p r ig h t s S t r in g e r à  ( H a le r s ) B ra c e s  ( S t r u t s )

H o r i z o n t a l
S p a c in g

( P a s t )

S iz e  

Aluminum RaìI
S iz e  

Alum inum  R a i l

V o r t i c a l
S p a c in g

(F o o t)
H y d r a u l ic  C y l in e r s

l o r i z o n t a l
S p a c in g

( F e e t )

fts x . T ran e ) 
W id th  

(P a a t )

s
t o

7
S o l i d  *

8 -  W lda  

S ta n d a rd

6"  H id a  

S ta n d a rd
4 2" ID  -  2S" OD 6 cc , ! 0 * *

O n r  7 

t o

12

S o l i d  *

B" H id a  

S ta n d a rd

6 "  H id e  

S ta n d a rd

4 2" ID  -  2S" OD 6c c 9
•

!0 *#

O v s r 12  

t o

W

S o l i d  •

8 "  H id a  

S ta n d a rd

6 "  H id a  

S ta n d a rd
4 2" o r  3" ID  ^  

/ 1 '- /  
2S - o r  3*i" OD '

4 cc 8

1

i? - *

Om i  16  

t o

20

S o l i d  *

8 "  H id a  

S ta n d a rd

6 "  H id e  

S ta n d a rd 2
1

2 * o r  3" ID  
js »

2S" o r  3*j* OD

3 cc 6 L5**

Ov«r
20 S aa S a c t io n  1 5 4 1 ( a ) ( 6 ) GENERAL NOTES

"  ...................... 1

R E C E IV E D  .

MAR 1 19K

1) •  Use p ly w o o d  o r  o th e r  e f f e c t i v e  s h e e t in g  b e h in d  th e : v e r t i c a l
u p r ig h t s .

2) • *  Usa a t e e l  box en casem cn t i n  t h i s  r a n g e ,  • ■ •

 SPEED-SUCRE COR f t ---------------------------------------------------- -̂---------------------------------------------  »
AOM. DEPT.
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^ ^ A M E R J C A N  PLYWOOD ASSOCIATION

October 7, 1980

F e l i x  Y . Y o k e l,  P h .D . ,  P .E .
D .S . D e p a rtm e n t o f  C o sn erce
N a t io n a l  B u reau  o f  S ta n d a rd s
G e o te c h n ic a l  E n g in e e r in g  Croup  
B u i ld in g  2 2 6 ,  Room »162  
W a s h in g to n , D .C . 20 23 4

Dear M r .  Y o k e l :

Ve a p p r e c ia te  y o u r d e s i r e  to  in c lu d e  p lyw ood  aa a m a t e r ia l  i n  y o u r r e v is io n s
_ t o  th >  r e g u la t io n s  f o r  " E x c a v a t io n ,  T re n c h in g  and S h o r in g ."  I  hope t h a t  we

can a g re e  on a  c r i t e r i a  t h a t  w i l l  p e r m it  us to  s u p p ly  you w it h  some ty p e  o f  
t a b u la r  lo a d  in f o r m a t io n  f o r  th e  use o f  p lyw ood  s h e e t in g  i n  t re n c h  s h a r in g .

The fo u r -p a g e  l e a f l e t  I  s e n t to  you e a r l i e r  e n t i t l e d ,  "P lyw o o d  T re n c h  S h o r in g ,"  
was p ro d u ced  some s ix  o r  seven  y e a rs  ago and a l l  o f  th e  p e o p le  in v o lv e d  w ith  
i t  a re  no lo n g e r  w o rk in g  a t  APA. T h is  causes a p ro b le m  in  t r y in g  to  r e c o n s t r u c t  
th e  t h in k in g  and d e c is io n s  t h a t  w ent i n t o  p r o d u c t io n  o f  th e  ta b le s  i n  'chat 
p u b l ic a t i o n .  A f t e r  s e a r c h in g  o u r f i l e ,  I  h ave  some a n s w e rs , b u t  i n  some cases  
I  can  o n ly  s p e c u la te  on th e  re a s o n in g .

APA a t  t h a t  t im e  saw p lyw ood  used  i n  t re n c h  s h o r in g  i n  s i t u a t io n s  t h a t  d e f i n i t e l y  
c o u ld  n o t be j u s t i f i e d  fro m  a t h e o r e t i c a l  e n g in e e r in g  c a l c u la t io n  s ta n d p o in t .  
T h u s , i n  d e v e lo p in g  th e  ta b u la * -  d a t a ,  g en ero u s  as s u m p tio n s  w ere  made in  any  
case  w here th e y  c o u ld  be s u b s t a n t ia t e d  w it h  re a s o n a b le  e n g in e e r in g  ju d g e m e n t.
N o t b e in g  e x p e r ts  i n  s o i l  e n g in e e r in g ,  we s id e s te p p e d  t h a t  is s u e  by q u o t in g  
fro m  some handbooks and g iv in g  p re s s u re s  i n  te rm s  o f  a n u a b e r o f  l e v e l s  o f  
e q u iv a le n t  f l u i d  d e n s i t y .

A l l  t o l l e d ,  t h e r e  a r e  a  num ber o f  a re a s  w here  o u r c o m p u ta tio n s  and ju d g em e n ts  
▼ ary fro m  th e  &SS 127 " s ta n d a rd  p r a c t i c e . "  In  th e  t a b u la r  d a ta  th e  d e p th  
o f  th e  t re n c h  d id  n o t h a v *  b u i l t  i n t o  i t  any s u rc h a rg e  a l lo w a n c e .  T h u s , th e  
t w o - f o o t  m a n d a to ry  s u rc h a rg e  you a r e  im p ly in g  w ou ld  re d u c e  th e  e f f e c t i v e  d e p th  
o f  th e  t re n c h  by tw o f e e t  f o r  th e  t a b u la r  in f o r m a t io n  g iv e n  i n  th e  APA b ro c h u r e .

PLYWOOO DIAMOND JUBILEE

7011 So. 19th St. / P.O. Bon 11700 / Tacoma, Waihinfion 9§411 / 206 565*6600 
TLX )2 7430
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Felix Yokel -2- Octob«r 7, 1980

W h i le  n o t  s t a t e d  i a  o u r  p u b l i c a t i o n ,  th e  d e s ig n  u o p l i  l a p  l i a s  t h a t  t h in n e r  
s b a a t i n t  c o u ld  b« usad f o r  t h *  uppar p a r t  o f  th a  t r a n c h  and a t h i c k a r  p ane l  
f o r  th a  lo w e r  p a r t .  T h is  r a q u i r a s  th a  assu m ption  t h a t  th a  a a r t h  -pressure  
v a r i e s  f r o a  a maximum a t  th e  t r e n c h  b o t t o n  to  a e ro  a t  th e  s u r fa c e  o f  th e  
g ro u n d .

I n  d e v e lo p in g  th e  APA p u b l i c a t i o n ,  in f o r m a t i o n  vas  borrow ed from  a C a l i f o r n i a  
p u b l i c a t i o n  on e x c a v a t io n a  and t re n c h e s  to  j u s t i f y  u s in g  a 6 /1 0  f a c t o r  t im es  
th e  depth  t im es  the  e q u i v a le n t  f l u i d  d e n s i t y  t o  d e te rm in e  e f f e c t i v e  p re s s u re  
on th e  p lyw ood. T h is  6 / 1 0  f a c t o r  would a p p a r e n t ly  co rre s p o n d  t o  th e  672  
t r i b u t a r y  lo ad ed  a re a  f a c t o r  g iv e n  i n  BSS 1 2 7 .  Though n o t  s t a t e d ,  I  assume 
t h i a  f a c t o r  i s  in s e r t e d  to  account f o r  th e  n on u n ifo rm  p re s s u re  o f  th e  e a r t h  
on th e  r e t a i n i n g  s t r u c t u r e .  As i t  i s  p o in te d  o u t ,  i f  th e  s t r u c t u r e  can d e f l e c t  
s l i g h t l y ,  i t  w i l l  e s s e n t i a l l y  u n lo a d  i t s e l f  i n  t h a t  a r e a .

I n  d e s ig n in g  th e  r e t a i n i n g  s t r u c t u r e ,  APA computed on th e  b a s is  o f  w e t s t r e s s e s  
w hereas  most plywood s t r u c t u r e s  u t i l i z e  d r y  s t r e s s  l e v e l s .  A f t e r  s t a r t i n g  
f r o c  a norm al d u r a t io n  s t r e s s  l e v e l ,  ( t e n  y e a r s )  a 332 in c r e a a e  on th e  s t r e s s  
was a p p l ie d  f o r  the  s h o r in g  d u r a t i o n .  S in c e  a 33X d u r a t i o n  in c r e a s e  i s  o n ly  
a p p r o p r i a t e  f o r  d u r a t io n s  o f  ab ou t one d ay , I  su sp ec t t h a t  i t  i s  i n  f a c t  more 
a p p r o p r i a t e l y  e n t i t l e d  " e x p e r ie n c e  f a c t o r "  w i t h  d u r a t i o n  o f  lo a d in g  aa o n ly  
one a s p e c t  o f  t h i s  s t r e s s  i n c r e a s e .

Th« t a b u la t e d  in f o r m a t io n  g iv e n  i n  th e  APA b ro c h u re  c o vers  th e  e q u i v a le n t  
f l u i d  d e n s i t y  range from  20 t o  80 p c f ,  and thua  we have c o vered  th e  rirnge  
f o r  s o i l  typ es  A , B and C.

I n  th e  com p uta tio n s  f o r  th e  t a b l e  i n  th e  APA l i t e r a t u r e ,  we have used span 
le n g th s  from c e n t e r  o f  s u p p o rt  to  c e n t e r  o f  s u p p o r t .  Ue have a t  th e  same 
t im e  re v ie w e d  co m p uta t io n s  by o t h e r  d e s ig n  e n g in e e rs  where th e  c l e a r  span  
d is ta n c e  was used s in c e  th e  s u p p o rts  may be r e l a t i v e l y  w id e .  I f  one i s  u s in g  
v e r t i c l e  su p p o rts  f o r  th e  plywood s h e e t in g ,  t h a t  i s  a 2 o r  3 x 8 H a t ,  th e  
span le n g t h  changes s u b s t a n t i a l l y  and th e  a b i l i t y  o f  th e  plywood p a n e l  to  
r e s i s t  lo a d  in c r e a s e s  g r e a t l y .  H ow ever, s in c e  th e  w id t h  o f  th e  s u p p o rt  is  
a v a r i a b l e  and n o t  n e c e a a a r i l y  one e a s i l y  c o n t r o l l e d ,  t h i s  becomes an i n d i v i d u a l  
m a t t e r .  I  suppose, one c o u ld  assume a minimum s i x - i n c h  w id t h  o f  s u p p o rt  i n  
a l l  c a s e s .  T h is  would be ab ou t th e  l e a s t  t h a t  c o u ld  be e x p e c te d .

I ' m  e n c lo s in g  an APA l a b o r a t o r y  r e p o r t  on th e  a f f e c t  o f  s u p p o rt  w id th  on plywood  
d e f l e c t i o n .  W h i le  t r e n c h  s h o r in g  i s  n o t  d e f l e c t i o n  c r i t i c a l ,  th e  in f o r m a t io n  
g a in e d  from  th e  r e s e a r c h  r e g a r d in g  d e f l e c t i o n  c e r t a i n l y  i n d i c a t e s  t h a t  som eth ing  
o t h e r  th an  c e n t e r - t o - c e n t e r  span le n g t h  i s  a p p r o p r i a t e  f o i  s t r e n g t h  c a l c u l a t i o n s  
as w e l l  as f o r  d e f l e c t i o n  c a l c u l a t i o n s .

I n  o r d e r  t o  f i t  APA d a ta  i n t o  th a  c r i t e r i a  you have au gg es ted  i n  y o u r  BSS 1 2 7 ,
I  m ould sug g es t th e  f o l l o w i n g *

1 .  Norm al d u r a t i o n  w et s t r e s s e s  in c r e a s e d  33Z f o r  s h o r t  d u r a t io n  a h o r in g .
2 .  A 67X t r i b u t a r y  lo a d  f a c t o r  f o r  th e  p lywood s h e e t in g .
3 .  T ren ch  d ep th  computed w i t h  a two f o o t  s u rc h a rg e .
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4 .  Span le n g th  c o a p u te d  as c le a r  span p lu a  5 / 8  in c h ,  s i x - i n c h  s u p p o rt w id th
•SIOMd.

3 .  Su m  th ic k n e s s  p lyw o o d  f r o a  to p  o f  t re n c h  t o  b o t t o a .

S in c e r e ly  y o u r s ,

RAYMOND C. MITZNER, P .E .
P r o je c t  Manager, I n d u s t r i a l  M arkets  
E n g in e e r in g  Technology

RCM/sav

E n c lo s u re :  Lab R eport 120
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This leaflet has been prepared as an aid in designing trench 
shoring using APA* grade-tradenv'ked plywood. Four 
basic framing systems are illustrated, and plywood 
recommendations are given.

Plywood may be used most readily for trenches up to 8 
feet deep. Greater depths are permissible in some soils. In 
most shoring systems, it is best to orient the plywood face 
grain across the supports ir< order to have the strongest and 
stiffest system. For some conditions, however, plywood 
panels may be used more efficiently if oriented vertically; 
that is. with face grain parallel to supports. Minimum 
support framing is also desirable, since horizontal support 
jacks restrict work inside the trench.

With these points in mirva. four plywood-support 
configurations have been calculated for commonly available 
plywood grades. Tabular information is also presented to 
aid the designer in estimating soil pressures, and in 
selecting appropriate plywood grades and thicknesses.

Four step; are involved in plywood trench shoring design:

1. Determine equivalent fluid density of toil.

2. Select a suitable plywood-support system.

3. Select the proper plywood grade and thickness for the
support framing.

4. Design the support framing.

Earth Pressures on Shoring

So’l-engineering references generally refer to three types of 
soil pressures for shoring design: active, at rest, and 
passive. At rest pressures assume no movement of the wall. 
Passive pressures result from the wall pushing against the 
soil until it fails. For most shoring, the** two types of soil 
presMjre are not design factors.

Active soil prenure can be afely aisumed for most trench 
Storing. Active n il prenure can be used where design 
permits slight movement of the tfwring away from the soil. 
For rryyrt systems, this movement is provided by the 
inherent flexibility of the piywood and framing.

The active soil pressure depends on the angle of ¡ntamal
friction of the soil; soil cohesion, density, and water 
content; and depth of the trench. The interaction of the» 
variables is explained in detail in various references.1

The general properties of some soil classifications are 
known. Using these properties, the soil can be transformed 
into an "equivalent fluid" whose density relates to the 
pressure exerted by the soil. Some building codes specify 
a 30 pcf equivalent fluid density as a minimum design 
requi'ement for foundations.2

Table 1 shows equivalent fluid densities for various common 
soil classifications. A range of densities has been shown 
since these soil classifications are not definitive of every 
soil property.

Table 1 Equivalent Fluid Density of Soils*

*?oil Classification Equivalent Fluid Density (pefi

Soft flowing mud 75-85
Wet fine sand 35-70
Dry sand 25-45
Gravel 25-45
Compact loam 15-40
Loose loam 25-55
Clay 15-85
* Bmtd on tabular informai.on giwn in tuildinf Construction 

Handbook by Merritt.

After determining which soil classification applies to the 
soil at the job site, the designer must use professional 
judgment in selecting the appropriate equivalent fluid 
density for his application. For instance. Table 1 shows an 
equivalent fluid density of 35 to 70 pcf for wet fine sand. 
The designer may determine by inspection that the actual 
soil is sand that does not contain a high percentage of 
fines. After comparing the properties given for dry sand, he 
may decide that an equivalent fluid density of 50 or 60 
pcf would be more appropriate. In any event, the designer 
should regard Table 1 at a general piide for ntimating soil 
prenure. After selecting an equivalent fluid density, the 
design pressure is six-tenths of the product of the equivalent 
fluid density times the depth of the trench.3
1 SoH tfctfmiio  in Cnfinterint Prmcttet  by Tarû ti * Peek.
3 Uniform BtiMinf Cod». 1973.
* l*amtton arm TiwclW. Agricultural and Sovicat Agency, 

Dapartnwnt of Industrial Relations. Sun of California.
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n
n The <o4 lowing illustrations show four basic framing systems 

for trench shoring.

Framing Systarra 1« Type* A, B, and C. «ach panel i« supported by only two 
framing mtfflbrn. but they ara so spaced that tha bending 
moments in th« panal will be minimizad. That ¡a, tha 
momant at tha «upports •« tha tama as at tha midspan of 
tha panal. Spacing of supports for Typa 0 has baan salactad 
in a similar mermar.

10” 10”
| 4 ñ '

10̂-
h f

Typa A Plywood 
Face Grair 
Direction

Type B

20”
h ~ H

I [■
r —

¡.

f]

Typa C

The moment in all four systems is determined by the 
following aquation:

M aupports - * K wB3

M “ Momant (ft lb)
K - 0.0214 (Types A. B. C)

- 0.00853 (Type D) 
w * «oil praaaure (p*f)
B * total panel dimension (ft)
B ■ 4 ft for types A and B 

■ B ft for Typas C and D

12-1/2”
M

12-1/2"

In some cases, the shear str«- may be critical in the 
design, so this should also be checked. Shear is maximum 
at the supports and is determined by the following 
aquation:

V • ZwS V » maximum «hear (lb)
Z - 0.293 (Typa* A. B and C)

- 0.185 (Typa D)
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By using th« equations for maximum monwnt and shear, 
the engineer can datarmina the raqu¡rad plywood iv«tm 
In order to amplify the plywood daaign, TaMa 2 has 
baan prepared. giving tf*e maximum depth of fill behind 
each aupporx system fur various aquivaiant fluid densities.

Table 2 Allowable Depths of Plywood Trench Shoring (Ft)

Required
Plywood
Grada

Support
Type

Equivalent Fluid Density (pcf)

20 30 40 50 GO 70 80

C-D 32/16 B 7.5 5.0 3.8
INT APA
w/ext. glue D 47 3.1

C-C 32/16 B 90 6.0 4.5 3 6
EXT APA D 5.6 3.8

C-D 42/20 B 11.5 7.7 5.8 4.6 3.8
INT APA
w/ext. glue D 7.2 4.8 3.6

C-C 42/2C B 13.8 9.2 6.9 5.5 4.6 3.9
EXT APA D 86 5.8 4.3 3.5

C-D 48/24 A 7.6 5.1 3.8
INT APA
w/ext. glue B 15.0 10.0 7.5 6.0 5.0 4.3 3.8

D 9.4 6.3 4.7 3.8
C-C 48/24 A 9.0 6.0 45 3.6 *

EXT APA B 18.0 12.0 9.0 7.2 6.0 5.1 4.5
C 4.4 3.0
D 11.3 7.5 5.7 4.5 3.8

5/8” PLYFORM A 8.0 5.3 4.0
Class 1 B 11.5 7.6 5.7 4.6 3.8

D 7.2 4.8 3.6

3/4" PLYFORM A 13.3 8.9 6.7 5.3 4.4 3.8
Class 1 B 14.6 9.7 7.3 5.8 4.9 4.2 3.7

D 9.2 6.1 4.6 3.7
2-4-1 w/ A 23.2 15.4 116 9.3 7.7 6.6 5.8
ext. glue B 30.2 20.1 15.1 12.1 10.1 8.6 7.6

C /.5 5.0 3 7
D 19.0 12.7 9.5 7.6 6.3 5.4 4.7

The plywood specified in Tabia 2 if based on tha 
ninimum itructural properties for tha indicated grades. 
Basic plywood design stressai for wat applications wara 
taken from Plywood Onign Specification (Form Q510I 
and than increased 3.1% for duration of load.

A similar level of design stress was used in development 
of a shoring system for the Northwest National Gas 
Company in Portland. Oregon. Their tans demonstrated 
"safety factors" within the range required by the 
Occupational Safety and Health Administration.
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Requirements

»ftcrin« is to be designed for • pip* trench varying
from 4 far. to 8 feet deep Horizontal supports art to
bt kept M • mint mom.

Solution

1. De*<rmin« toil properties: No soil-test raport it 
available. but inspection at the job tita reveals a loose 
I jam ¡A mo«l area«, with a coarse sand and gravel 
mixture in others. Road cuts in the area indicate 
;hew general soil characteristics to a depth of more 
than 10 feet.
From Table 1. an equivalent fluid density of 40 pcf 
is seltcted as appropriate for the overall dwiyn. (With 
fme-griin soils such as clays, the possibility af wet 
conditions should also be considered. Rain runoff, or 
other drainage could produce a hydrostatic head of 
water under extreme conditions.)

2. Select a suitable plywood tupport system:
Since the trench depth will vary, Type 8 support 
system will be used.

3. Select the proper plywood:
Table 2 shows that C-C EXT 32/16 plywood will be 
adequate for the Type B system up to a trench depth 
of 4 5 lejt. and C-C EXT 48/24 will be required for 
the Type 8 system for depths up to 9.0 f«*et.

Dtsign Examplt 4. Design of support framing is beyond the scope of this 
technical note, but basic engineering beam formulas 
for uniform loading can be applied. Vertical-support 
design will depend on the number and placement of 
horizontal supports. Use of horizontal supports across 
the vertical framing can reduce the required lumber of 
support jacks—especially for Type A and Type B 
systems For most applications at least two support 
jacks will normally be required for each framing 
member in trench depths up to’-® feet. Vertical framing 
should be designed to be stable-under lateral impact 
loads due to workmen and equipment in the trench.
This factor is of particular ■n'iportance for trench 
depths over 4 feet.

Note
The Identification Index given m Table 2 as a set of two 
numbers in the plywood nrade (e g C D 32/161 refers 
to tpacinq of framing members. The left hand number it 
maximurr recommended spacing in inches o.c. for roof 
framing The right-hand number is the recommendation for 
floor framing. The Identification Index on any given 
panel is based on panel thick ne*s and species makeup and 
indicates relative along the-grain 'stiffness of the panel.

Tht recommendations in Thu leal It t are based on use of p<v*rcod 
that bears the gradetrademark of the ¿'•¡erican Plywood Association. 
For these engineered applications that involve safety, it is best to 
use plywood that meets manufacturing standards of U.S. Product 
Standard r*S 1 and Association performance requirements. The 
APA grade-trademark is positive identihciUoh by the manufacturer 
that the plywood has been subiect to the rigid inspection and 
testing program of the Association.

AMERICAJ^UfWOO^ASSOCI^ION 

1119 A Street /  Tacoma, Washington 98401

Y 320
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